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WAR DEPARTMENT,- 

SuRGKON Ge^^p:kai/s Office, 

Washinyioih March 1, 1877. 
Witli tlie approval of the Honorable Secretary of War, the following Report, 
upon the different modes of transporting sick and wounded men in localities inaccessible 
to wheeled vehicles, embodying the experience of many years and various campaigns, 
is published for the information of the Medical Officers of the Army. 

JOSEPH K. BARNES, 

Sur(jcon General U, 8, A, 
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REPORT TO THE SURGEON GENERAL 



ON THE 



TRANSPORT OF SICK AND WOUNDED 



BY 



PACK ANIMALS. 



BY 



OEORGB A. OTIS. 

Assistant Surgeon, U. 8. Army, 



GENERAL: The sabject of the transport of sick and woanded by pack animals has latterly 
attracted much attention in the army. For several years, the contests with Indian savages 
in which the troops have engaged have been of nnnsaal magnitude and difficnlty; the expe- 
ditions have frequently penetrated into unexplored regions, and the engagements have taken 
place in situations altogether inaccessible to wheeled vehicles. The conditions of such warfare 
entail the necessity of modifying the arrangements for providing surgical. assistance for the 
wounded or disabled. The ambulance equipment must be able to keep up with the troops, and 
not to interfere with their rapid movements; must provide the essentials of surgical aid far from 
a base of supply; and often improvise for the comfort of the wounded appliances that cannot 
possibly be transported. Under these circumstances, officers have recalled the expedients of the 
hardy explorers of the frontiers, and have endeavored to improve them or to adapt them to unex- 
pected exigencies; and a number of interesting reports on the various devices employed have been 
transmitted to your office. In accordance with yonr instructions to collect and arrange these 
documents, and to combine them with such other information on the subject as may appear to be ot 
interest, I have had the honor to prepare this report. 

When it is recollected that it was not until the close of the last century that any systematic 
ambulance service was adopted in civilized armies, and only within twenty years that the complete- 
ness of organization now attained in some European armies has been acquired; and when consider- 
ation is given to the alterations that have taken place in these periods in the destructive power of 
iire-arms, the increased proportion of severe wounds, the celerity in movements and combination of 
troops, it seems not remarkable that frequent revision of ambulance matSriel and administration 
should be required. There was never a time when more attention was paid than at present to the 
improvement of the destructive implements of war, and the most effective methods of employing 
1 
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them,' ami it is assnredly of pressing necessity that correBpontiinff eS'orts shonld be made for the 
abridguient or mitigation of the sufferings and preservation of the lives of those exposed to such 
formidable means of aggressiuu. For the ioterests of the sick and wounded are not alone involved 
in the efficiency with which tlie ambulance service is performed. The strategic plans of the com- 
mander are promoted or tiiwarted according as the work is done well or ill ; and, above all, the 
spirit of the soldiers, their tone of feeling and confidence in time of danger, is much affected by 
their estimate of the provision made for their saocor, should they be disabled in action. A veteran 
soldier, Marshal Bugeaud, after his African victories, declared tbaf'thc courage of the French 
troops would not {>erhaps liave sufficed for the conqnest of Algeria, if we had not been able to nave 
tbe sick and wounded from the Arabs." It is not to be supposed that any neglect iu providing for 
the comfort of sick and wounded men will be without depressing induence on tbe morale of troopa 
of our army employed in Indian hostilities, and inspired with a traditional dread of tbe tortures 
that await them should they fall captives to their savage opponents. 

Tbe introduction of measures tending to tbe eslablishment of an ambulance system in tbe 
United States Army is of recent date;' yet it has been acknowledged by the most competent forei^ 
aiitbonties,^ that toward the close of the late war our sanitary Held service had attained a thorough 
organization; and, particularly, that the difficult problem of the speedy and comfortable trans- 
port of the wounded fraui the battle-fields bad been dealt with creditably, in the face of great 
obstacles. It would be deplorable should the etiicienoy of our ambulance service even relatively j 
retrograde; but it is not to be expected that it can be kept up to tbe standard attained by tbe greal 
military powera without constant efforts to improve the equipment, both in providing against tbi 
causes of failure revealed by experience, and by devising expedients for nnusual exigencies. 

Fortunately, progress in the improvement of the equipment provided for the ambulance* 
service tends to simplicity rather than complexity. The costliness of maintaining, in time of 
peace, establishments required only iu time of war, is an argument often urged against all branches 
of the military service, which, whatever its relevancy to armaments of war in general, has little 
validity as applied to tbe ambulance service. The greater part of its material can be utilized in 
time of peace; its necessary outfit need not be large or extravagantly expensive. But it is of tbe 
last importance, as long as the necessity of standing armies is accepted, that tbe sanitary appli- 
ances furnished should be the best of their kind, that, when an emergency arises, there may not 
be a lavish outlay for unserviceable material, nor avoidable suffering from the want of suitable 
equipment. The material required in a complete system of army hospital transport may be classified J 
as: 1, stretchers or litters* carried by men; 2, litters wheeled by men; 3, conveyances borne by^ 
animals {litters, cacolets); 4, conveyances drawn by animals (ambulance wagons). Moreover, < 
although its appliances need not be kept on hand, there should be a matured system for the trans- 
port of sick and wounded by railway and by water, defining all details, that, in view of an impend- 
ing war, the requisite resources may be promptly accumulated. When more attention has been 

^ AlthoQ^i. Lu thv LHlfl nnTt Ihe ln>ap« trsn anh«d, furthfl tnofltpait, nrltb miiEElD-loadJag iDtukBIB kDd ■madth-bdrn CAnaim. our pnvBnl kilofarilgr 
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Inbatllo, Rj'IhI bf on* mninlaim calanii. miby »u B\bet diirurgii di bBlaillt. Ai U. LTtKiVmr nmnrtu Traiii dt Vliir. it Armii, ISIO, p.9TI)|, 
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paid to the subject, it is not improbable that the haDd-stretcher' (brancardj Tragebahre) may be so 
perfected as to serve as the auiform means of support in almost all military exigencies, for patients 
who require transport in a recumbent position. Eventually, it will probably be so constructed as to 
answer not only as a litter to be carried by men, but as the permanent couch for the soldier from 
the moment he is disabled until he reaches a fixed hospital, having such adjustments that it may 
be placed on wheels and drawn by men, or be carried by pack-animals,' or laid on springs or swung 
in special ambulance wagons, supply wagons, or other wheeled vehicles drawn by animals, or 
transported by rail or on water. The difficulty of adapting any appliance to various uses without 
sacrificing some things desirable in each, is obvious; but the 'importance, in army organization, of 
oniformity in equipment is so imperious that I cannot doubt that, ultimately, the hand-stretcher, 
60 adjusted as to be readily combined with the various means of transport, will come to be regarded 
as an implement as essential in the sanitary outfit as the musket and spade in military operations. 
Notwithstanding the many improvements of late years, the hospital transport service is still gen- 
erally esteemed the least perfected of any branch of the military organization for campaigning.^ 
And it must be admitted that the imperfect state of the arrangements for this service becomes 
painfully apparent when troops are employed remote from railway or water transportation, and 
especially when they are serving in regions impracticable for wheeled vehicles, where the sick and 
wounded must be carried^ either by men or quadrupeds. 

Various beasts of burthen have been used for transporting disabled men, and, in a systematic 
disquisition on the subject", it would be proper to relate how each has been found useful under 
certain circumstances, and to describe the conveyances most appropriate for them to carry. But, 
in our army, mules and horses are exclusively employed as pack-animals;^ and attention may be 
here restricted to the conveyance of disabled men by them. The special purpose of this report 
is to record recent observations of medical officers on the practicfil working of horse and mule 
litters over considerable distances in difficult country; but, incidentally, former experiences on the 
subject will be recalled, the methods practised in other armies adverted to, and such reference 
made, as space will admit, to the utilization of other quadrupeds for sick transport, to different 
plans of packing, and. to other information having a practical bearing on the subject. 

In the Bevolutionary War, and in the war with the mother country in 1812-13, our armies 
were unprovided with any ambulance system.' During the hostilities against the Seminole Indians, 
in Florida, however, in 1835-38, it appears that the wounded were methodically transported for 
long distances, by special ambulance wagons or by horse-litters, and that the medical director of 
the troops, the now venerable Brigadier-General Richard S. Satterlee, organized the personnel as 
well as the materiel of the medical field-service as systematically and effectively as the desultory 

1 Strttehtrt appear to derive their name, as ProfeMor Lonomobk remarks (op. eit^ pi 115) '^from the fact of the lustaininnf canvas Xxijxg stretohed 
within a frame." Brancard^ the French term, is derived from the two poles (branchu) between which the sapporting canvas is held. This Is M. 
LlTTKi's etymology ; and Baron PEBCT states that the word was formerly written branchard. Tragebahre, the German term, is derived from iragtn 
(to carry), and Bt^re^ ttxna the Anglo-Saxon h(ur, English bier, 

* A plan by which patients supported on hand-stretchers were successfully carried on the backs of the trained mules the French took with them 
to Mexico, in \9M, will be hereafter described. 

'M. L. Lrooukst, professor of surgery at Val-de-Oraoe, in the edition of his classic Ti-aiU dt Chxrurgit dPArmit^ published after his experience 
in the Franco-German War of 1R70-71, concludes that: "the removal of the wounded ftt>m the battle-field and their transport to the ambulance stations is 
the most defective part of the array medical field service" {op. cit., 6d. 1872, p. 779). 8urgeon-General T. LONOMOBK, professor of surgery at the army 
medical school at Netley, declares {TreatUe of the Transport of Sick and Wounded Troopt, 1669, p. 1) that "the established arrangements for this 
service are gfenerally regarded ... as the most defective part of military organization, as they are certainly of the medical departmental organiza- 
tion in armies." 

* Horses, mules, assm, oxen, camels, llamas, and elephants have been used for transporting wounded. The experiment of using camels as a meant 
of transport in the desert regions of Texas and New Mexico, introduced, 1 believe, through the efforts of the Egyptian traveller G. R. Gliodon and of 
Colonel G. H. Crobmax, Assistant Quartermaster General, was in a f^r way of proving a valuable addition to the means of transport in our army. The 
animals thrived and multiplied, and rendered good service. At the outbreak of the late war the herds were dispersed. It has been stated, but I am 
unable to verify the report, that, about this time, most of these animals were sold to circus managers or farmers by persons responsible for public property. 
There were still one or two <»melB rendering good services at posts in Arizona as late as 1670. No attempt to renew the promising experiment of 
acclimating the camel and employing it for army transport has been made since the war. 

* " The origin of the ambulance system which now prevails in all civilized armies, though variously modified among them in particular details, 
only datM ftt>m the last decade of the last century" (Lonomobk, Bncye. Britan., 9th ed., 1675, VoL I, p. 663). Before then^ wounded soldiers were 
either carried to the rear by comrades, or were left exposed and unheeded until the fighting was over. Sui^gfical assistance often reached the field only 
on the day after the battle or even later, when it was of no avail to a large proportion of the wounded. It was in 1796, during the Italian campidgns 
{Lodi, Areola, Bivoli), that the illustrious Lakebt organized his system of anUnUanee volante*, and PEBCT soon afterward introduced a somewhat 
similar establishment, with a corps of brancardier» or stretcher-bearers (M^m. dt Chir. Mil. et Campagnes de D. J. Labrbt, 1819, T. I, p. 150). 
Napolron I warmly sustained Larrkt in his endeavors to perfect the new system of immediate aid to the wounded in battle. In like manner, during 
the late war in this country. General Gbamt showed a keen solicitude in the safe transport of the wounded, always maintaining intimate relations with 
the medical officer directing that service, and promoting his plans. Before Petersburg he personally supervised experiments with the methods proposed 
by Lakoeb and others for fitting up the emptied carriages of the supply train for the comfortable removal of the siok and wounded. 
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natnre of the campaign wonld allow. In a report to the Sorgeon General, dated Fort Brook, Tampa 
Bay, Florida, January 5, 1S38, Dr. Satterlee described the measures taken for the aid of the 
voanded after the engagement at O-kee-cho-bce :> 

"Sir: I bave Ihe honor to infurm jou that Ihe brigwle to whicb I Km allachpd u Medical Director has bad n very 
severe eDgagement with the Mickasufkie and Setuinole Indian*, about one hundred and fifty miles from this place, near a lake 
called O-kee-cho-bee ; it took place on the tweoty-liftb ultimo, and lasted pearly two hours, and resulted in the total defeat of 
the Indiana, but with great lou to our Iroope in killed and wuundeil.' Under the circumslaiicee, as we bad no permanent 
hospital nearer than thia, and aa tbu troops must, from the nature of the country, retire froin it long before the ivouuded could 
recover, 1 deemed it proper to bring them immediate!/ to this place. I arrived with them last evening, and have oow the satis- 
botion to say that they are in comfortable quarters. I found the ambulances vet^ serviceable, but as some of the wounded 
oould not be transported In them oo account of (he roughness of the road, between thirty and forty of them were brought, a 
part of the way, on titters between two horses. This is a very comfortable means uf transportation, but difficult on account of 
the number uf men aud hurs<« required. I have nKjuested Ihe quartermaster lu have twenty litters constructed here, except 
the poles, which I think can be obtained in the woods. We were obliged to use blankets, and raw-liides of the cattle which we 
found on our way, but the length uf time taken to construct them, together with the want of proper tools, and at atime when 
the medical officers with me (Assistant Surgeons McLaren and Simpson), as well as myself, were fully occupied night agd day 
with the wounded, it was fbuud very difficult to construct them; this is the reason why I wish them to be on hand and ready 
for any emergency that may occur. * • " 

In the war with Mexico, the wounded were traosported mainly io wheeled vehicles; but Colonel 
' 6. E. Cooper has informed me of one instance, at least, io which a two-borBe litter whs used for 

sick-transport for a 
long distance.* This 
litter, and those used 
by Medical Director 
Satterlee are not spe- 
cifically described j bnt 
were probably similar 
to that referred to and 
flgnred by Inspector 
General R.B.Marcy,iu 
his instructive hand- 
book for travellers on 
overland expeditious 
to the Pacific coast.* 
This is a very ancient 
form of litter,often em-* 
ployed prior to the in- 
troduction of coaches, 
in the XVI century, 
for conveying people 

of consequence, or for the carriage of sick persons. I take the liberty of copying his illustration 
of the mode of improvising this appliance and adapting it to the exigencies of frontier life. 

"Should a party travelling with pack-animals, and without ambulances or wagons, have one of its memlreni wounded 
or taken so sick aa to be unable to walk or ride on horseback, a litter may be constructed by taking two poles about (went]' 
teet in length, uniting them by two slicks three feet long lashed across the centre at six fevt apart, aud stretching a piece of 
stout canvas, a blankel, or hide between them to fiirrn the bed. Two steady horses or mules are then selected, placed between 
tlie poles in the front anil rear of the litter, and the ends uf the poles made bst Io the sides of the animals either by atlacljment 
to the sUrrups or tu the ends of straps secured over their backs. The patient may then be placed upon the lilter, and id ready 
for the march. The elasticity of the long poles gives an easy moliiin to the conveyance and makes this uiethod of locomotion 
much more comfortable than might be expected." — [TAe Pratrie Travder, p. 150.] 
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Dr. Satterlee'a report from Florida is the earliest mention I have foand of any scheme of 
am balance administration and equipment in the field service of the United States Army. 

Daring the Florida campaign, 
Captain H. L. Thistle, of the Louisiana 
ToloDteers, devised a single-litter horse 
conveyance, designed for the transport 
of wounded men through the narrowest 
defiles, or over the most encumbered 
and difflcnlt ground. In August, 1S36, 
the inventor proposed to the Quarter- 
master Department to furnish fifty sets 
of this appliance, the litter, saddle, and 
other appurtenances complete, at fifty 
doUars a set. In January, 1837, this 
contrivance was patented.' The adja- 
cent wood-cut is copied from the draw- 
ing filed with the application of the 
patentee. The speoificatious are miss- 
ing. Old officials at the War Depart- 
ment inform me that they remember 
seeing, in Washington, horses equipped *''«■ *~Tiit»TLB>ti«ji»-uti.rfcthon.orii.uie. 

with tiiese litters under inspection; but to what ^xtnnt, if any, tbey were issued to tbe troops, or 
how far they were tested in actual service, I have been unable to ascertain.' 

In March, 1852, in an expedition fh>m Fort Conrad, New Mexico, against the Apache Indians, 
Assistant Surgeon Lyman H. Stone, C S. A., transported, for a considerable distance, several 
wonndetl men on two-horse litters. The question of suitable transport for the sick and wounded 
appears henceforward to have been a subject of solicitude in the army medical department. In 
1858, various models of ambulance wheeled vehicles were constructed, and in October, 1859, a 
Board was convened to determine their relative merits.' The Board soon requested and received 
authority to examine tbe whole subject of hospital transport. Besides various recommendations 
regarding the kind of vehicles suitable for the conveyance of patients and of supplies, tbe Board 
advised that twokorte Htterg should be constructed and issued to the frontier posts. This recom- 
mendation was approved, and the specifications for the construction of such litt«rs were incorpo- 
rated in the Bevised Begulations for the Army. The form of horse-litter recommended apiiears to 
have been derived from experiences in Florida and Mexico. It is illustrated in the nextcut(Fia.3). 
A supply of such litters were distributed to the western posts. The weight of the sample deiwsited 
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6 TRANSPORT OF SICK AND WOUNnKD 

ID the Army Medical Masenitf is eigbty-etght pounds.' I cannot learn that these litters were nsed 
daring the late war; bat in hostilities with Indians that have occnrred since its termination, as 
in the Modoc campaign of 1873, they were sometimes carried into the field, and, in the last two 
years, improvised litters, constrncted on the same general plan, have been extensively employed; 
and it is surprising that they have been regarded in some quat-ters as a uove) device.' 

In tbe Revised Begnlations for the Army of the United States for 1861, Paragraph 1298 reads: 
" Horse- litters may be prepared and furnished to posts whence they may be required for service on 
gronnd not admitting the employment of two-wheeled carriages; said litters to be composed of a 

canvas bed similar to 
tbe present stretcher, 
and of two poles each 
sixteen feet long, to be 
made in sections, with 
head and foot pieces 
constructed to act as 
stretchers to keep tbe 
poles apart." Reports printed further on fully explain the mode of constructing extemporaneously 
and of using this form of two-horse litter;* bat before introducing them it is proper, in chrono- 
logical order, to allude to some other forms of sick-trausport on pack-animals. 

During the progress of tbe late war in this country, a uumbcr of per.-ous, actuated by motives 
of patriotism, bnmanity, or interest, devised and broaght to the notice of the War Department 
forms of conveyance for tbe sick aud wounded, in localities impracticable for wheeled vehicles, 
that were represented as improvements upon existing patterns. Several of these were apparently 
suggested by the descriptions of Delafleld* and McClellan* of tbe horse litters and cacolets they 
had observed in the Crimea. In October, 1861, W. 0. H. Waddell forwarded to Secretary Cameron 
a proposal to construct cacolets and litters for army nse, accompanied by drawings (Figs. 7, 8), 
copied from Delafield'a report, and suggested some trivial modifications. In November, 1861, Mr. 
O. Kohler offured to furnish mule-litters and cbairs of patterns imitated from those used in the 
Crimea. Id July, 1862, three hnndred of these litters were purchased. lu April, 1862, Surgeon 

'Ttl«lt«erd€p<HiIsdlnthe AnnrMaaicnl lluMDin Unambend 24S7, DTSMIion I. (S 
aeponndi. Tbe poln an of uh, rylindriral, and E| iurbm In dl»ni«eruil 16r«l long, < 
blngea. Tfas \tad\ng Kcti<»iu« *i fcMi Iba middle, Bfeeti and the nu, 3t hst In lengll 
calibre, 3S incbei Id IvDph, irllb i-lseb Iran colUn. 11 inch Kids. Eub Invene it wipplled 
li HirnHuntKI by n liend- or fuul-boaid of bair-iitch itulT, 8 Inchet talgb, and pralecled by ai 
■bonlden. 11 tnebe> Ihjm either end of tbe middle Hctiona. The itronif caaTai Hoking bottom 
IbRMigha videbem. Tbe end eectiuna are (UmUbed with h«Ty ilrapa aad itirtha. 
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Glover Perio, C S. A., and Assistant Surgeon Benjamin Howard, U. S. A., re))orted to Surgeon- 
Ueueral C. A. Fiuley the results of tbeir inspection of csacolets and litters, devised by Mr. Oharles 
Proal, of Lanisville.' ^Newspaper descriptions, almost textually quoted from Delafield's report, 
with flgnres of tbese appliances, were transmitted. Mr. Proal claimed to have improved upon the 
French patteroB by diminishing tbe weight and cost of 
construction, Messrs, Lawrence, Bradley & Pardee, of 
New Haven, Connecticut, In 1861, applied for a patent 
for a cacolet, of cumbrous pattern, weighing 131 ponndti. 
Tbe cbaira could not be detacbed from tbe saddle. A 
sample, figured in tbe adjoining wood-cut (Fiq. 6), 
was sent, in 1867, to tbe Army Medical Museum, and is 
numbered 824 in Section YI. It combines inanonusual 
degree the undesirable qualities of weight, weakness, 
and inconvenience. On September 25, 1862, a board of ' 
officers of tbe quartermaster department examined caco- 
lets submitted by Dr. Slade Davia, and reported* that, gPio.^8--^'^'5j^»'"*'™«'e.B«ai<.).*Pud«,. 3p>t.m. 
as compared with others that bad been -purchased for 

the service, the only advantage of this form of cacolet was its lightness. It was thought that 
tbose already on hand were as light as was consistent with tbe requisite degree of strength. Mr. 
B. P. Woodcock,^ of Kew York, iu November, 1863, patented a pack-saddle with wooden outriggers 
from the pommel and cantle for the suspension of litters. By securing litters to the projecting 
parts by straps, and protecting the side of tbe animal by pads, it was designed to carry two patients 
in the recumbent position. This contrivance was exhibited by the United States Sanitary Commis- 
sion at the Exposition in Paris in 1867, but met with do more approval abroad than at home, Mr. J. 
Jones,* of New York, in December, 1862, proposed to the Surgeon General of the Army a male- 
litter for carryiug two persons either in a sitting or recumbent position, the litters being designed 
to serve also as efficient hand-stretcUers or bospital-beds. The "exceeding lightness, strength, and 
simplicity" of these conveyances were insisted on. The saddle with two litters, girths, bridle, and 
other appurtenances weighed only 62 pounds, and conld probably be reduced to 60 pounds. In 
September, 1863, a -board of medical officers was convened in Washington to examine iuto tbe 
merits of an "adjustable ambulance and pack-saddle," submitted by Spencer, Nichols & Co, 
Lightness, strength, simplicity, efficiency, adjustability, and cheapness were the merits claimed for 
this contrivance.^ Shortly afterward, December 1, 1863, another medical board assembled in 
Washington, to inspect and report on a mule-Utter submitted by Messrs. Pomeroy & Co., which 

' Exlmcl /rom a »»imunica(iDji to Stirgcan-Gntrral C. A. FlNUlI, bj Surgmn O, Pehui and AHt'ilanl Sargcm B. HoiTARD. datMl LooIiTille, 

bu bnn birly mt«l by us in Ibe opm fleld. lEg chi«f aicelLsacien, ootP[iared wirb oltaer ■nddlv'iunbuUacvfl, an that It it ligbt»r, Is taon fiaail; 
adjiuled, aad oomt^oM txitb the litler hdcI the choir, bath of trhirh oaik b« packed away in a vry BDiaii compau wb«D tba paok-iaJJlH ^o which thvy 
belong- ifl rvquLird Tor utb«r pujpoH*. Tbs weight of Ibe entire ambulance, Aith iHddie, etc., ii about ierenty-fuar pounds, that iit the French Iwing 

■ame time, at diMjelkiti, CACb of ifhioh may he afflied to, or dtfliicbed from, Ibe laddie, while tbe patient remiuna uikdiBturbeil. The bamcu appean to 
be very cDoipiete, (be brrecldDg aod bieut-tiaad preTenliog ruodoD bflckward or f.irvard, while the turclagle, by beinf attached tc the ihrtlcm of each 
rhair ur liller. preTcnU eilbet oadue OMiilatiun, or shirting, wbicb would be otberaJH oonieqaenl upcm bd; laequaiit}- <n tbe w^ght ct tbe two iHlJenti 
being carried. ' ■ Tbe pries nf Ibe lunbulwice and oppiiTtenancet ouDipleted 1> about titty doMan," 

' A Bmrd of uHlcen, coniliting of Colunel U. H, ItuCKER, QuBrlenaiuter, Capbilu J. J, UuiA. A, Q. H., Captain E. E, Cahp, A. Q. M., wai 
ooDveDedat Wiublngton, September SS. 1M3, tu " eiaoilne a oaculet to be pi»ented Air inipemlon l>y Dr. Sla[)K Davib, and to report ittopinlun uf tbe 
Caenicl aaoumjiarHi with other pntlenn which have been purchmeil fil the aervice." The B.«nl reported, tbnl "in their opinion thecaoolet prmeBIed 
by Dr. 8I.AUE DAIIH poeK»«l an adTsnlsge over Iboie fumilbed by Ut. KOHLIU (tbree hundred In niinibrr), all flf wblcb are now nn hand. In ligbl- 
nea only. Thoic made by Mr. KOHtJlR are eonilrucled in ■ itrong and deebable niiinner, and are ai light u ie can(i>Ient with the rcqiiiiile degree at 
tlrength. No call bu yet been uuule either for IboH flrsi purehaied or fur thoM ftinlihed by Mr. KOHUIh, wbicb cuat 131,000. We wonld nol leoom- 
mend (he purrhue of an additional number ftom any toiirce." 

•Compare IxisOMOHK {Tnalitc en the Trantporl of Sick and WouHdrd. tte., oji. eVI., p. S90>, Si^itrt- Matter IihIix -^ Patenti far Inrtntiimi, 
Waihinglun. 1^4. Vol, III, p. IZtl, aad StavRlgK tOanfirenrei InlmtUioKalt da Socillii aox aiatli MiKtairct dtt ArmUt it TirreadcMertttiiia 
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was fonnd to possess some good and some objectionable features.' In addition to these essays in 
invention, cacolets and litters were sobmitted to the Qaart^rmaster's Department, that purported 

to be constructed simply in accord- 
ance with drawings in General 
Delafleld's report.* Aagnst 20, 
1861, Messrs. Latz and Bridget, 
harness-makers, famished twenty 
such sets with pack-saddles aud 
harness. These drawings, wbicb 
are copied, of a reduced size, in 
Figs. 7 and 8, thongh prepared 
by so distinguished an artist as 
"Professor Weir, do not accurately 
represent the mechanical details 
of either the French or British 
Crimean litters and cacolets, and 
the ambulance equipments, niade 
in imitation of them, did not prove 
to be of atility. Early in the war, however, probably as early as May, 1861, the Qnartermaater's 
Department had purchased a number of cacolets and mule-litters of the patterns used in the 

French army, and, in July, 1861, engaged Tiffany 
& Co., ot Ifew York, to construct others, and 
employed a French agent to give inatmction in 
the nse of these cacolets and litters, and pur- 
chased animals specially adapted for their trans- 
port. The Quartermaster Oeneral has remarked 
that these horses and mules were gradually appro- 
priated as draft animals, and that the litters and 
cacolets were, for the most part, condemned as 
unserviceable. The French litters and cacolets 
were what is known as the old pattern, such as 
the French used iu Algeria and the Crimea. They 
are figured in my surgical report in Circular 6, S. 
O. O., 1865, at page 82. Snrgeon-General Long- 
more correctly observes (op, dt, p. 291), that "the 
same drawings may also be seen in Chapter XX 
of M. Legouest's Trait4 de Chirurgie d'Arm^e, 
Paris, 1863, pp. 9G8-». I ventured to copy the 
drawings because they well represented the iden- 
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tical oacolets and littera issued in oor army, and throagh an inadverteuce which most be conceded 
to be nnnBual in me, I nef^lected to acknowledge my indebtedness to my honored friend and master. 
I truHt this explanation will convince him and every one that I 
had no saireptitions design in nstng the cuts. In the mule- 
litters and cacolete now issued in the French army, there are 
improvemente providing for making the sections of the litter 
rigid, eo that it can be used temporarily as a hand-streteher, 
for reducdoQ in weight, and for greater oompaotness in packing.' 
The mule-chairs and litters now issued by the British Boyat 
Carriage Department are lighter and more convenient than 
those nsed in the Crimea. 1 take the liberty of copying Snr- 
geon-Oeneral Longmore's drawings of the caoolet (Fig. 9) and 
litter (Fig. 10] now employed in the British service.' The only 
reference I find of the actual employment in battle, during the 
late War in this country, of horse-litters or cacolets, is made 
by Profeasor F. H. Hamilton.' He mentions that, at the battle 

of Fair Oaks, May 31, 1862, when he was medical director of ^"'-*— '^"*'"K'»*'^.^?ff?''!:.^?^"' 
the Fourth Army Corps, eight pack-saddles, provided with a 
litter on one side and a cacolet on the other, were provided as a part of the ambulance outfit of 
that corps, and were used only on the first day of the battle, proving utterly unserviceable. Notes 
are found in the War Department records of the 
transmission, August 26, 1861, of twelve of the 
mule-Utters and cacolets made by Tiffany & Co., 
to the army in the Shenandoah valley, com- 
manded by General Banks. A snpply of litters 
and cacolets was provided for the advance of the 
Army of tho Potomac from Yorktown toward 
Kichmond in May, 1862. There were forty, at 
least, in store at White House,* but there were 
no trained animals to bear them. Moreover, the 
snbordinate quartermasters and medical officers 
appear generally to have regarded the experi- 
ment with little favor. Medical Director Tripler, 
who, in 185d, in a report on the needs of the 
ambulance service, had urged the importance of 
supplying horse-litters to troops serving in re- 
gions impracticable for wheeled carriages, made fio. io,-BriHih nmy moje-uttw aiiKiwd m m t«gk-MddL«. (Aim 
several efforte to secure suitable equipment and ^<'-''™°'"l 

proper animals' for this purpose, but without much sncceas. His successor, also. Medical Director 
Lettermau, enterteined similar views, in correspondence with the opinions of European anthoritiee; 
and persevering, though ill arranged, efforts were made to give the system a fair trial. In July, 1862, 
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tbe Surgeon General requested the Qaartermaster's DepartmeDt to provide three bandred litt«rfi, 
and this QQtnber was purchnaed of Mr. G. Kohler' Prior to the battle of Antietam, Medical 
Director Lettermaii asked for a iiupply of mules equipped with cacolets and litters. The Quarter- 
master's Department bad an ample supply of the French patterns, 

which were l>e,vond all qoes- 

tion the best that had been 

devised at that time. But 

there were no trained aui- 

mals to bear them, and few, 

if any, available skilled pack- 
ers. September 1, 1862, tbe 

Surgeon General requested 

that a hundred mule-litters 

should be sent to Medical 

Inspector K. H. Coolidge. 

A few weeks after the battle 

of Antietam a hundred aud 

fifty mules were sent to the 

Array of the Potomac for 

ambulance service, but they 

were so unruly that it was ' 
thought DDwise to pack them with their equipment, and the litters and cacolets were sent along 
in wagons, and, as far as can be learned, never found tbeir way to the backs of tbe mules.* Little 
conid be anticipated from such essays. In November, 1862, the Surgeon General made another 
requisition for a hnndred and tll'ty tuules with drivers, with a view of having them drilled with 
cacolets in tbe field, by Dr. Slade Davis; but this, like previous experiments in this direetioa, 
proved abortive; and tUe ambulance material for transport by pack-animals, accumulated at do 
inconsiderable cost, was never really tested in the field.' There seems to have beeu a widespread 
distrust of the syst«m on tbe part of officers of the Quartermaster's and the Medical Departments. 
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In a letter of March 20, 1863, Sargeon George Sucklt^y, O. 8. V., Medical Director of tbe 
Eleventh Corps, wrote from the Army of the Potomac, near Frederickebarg, to Sargeon J. H. 
Brinton, U. S. V., at Washington : 

"There are no cacolpla in IliU Corps, and I 
want none. ThroehuudredandfiflfpouniJa' weight 
is too much for a mule's back over rough ground, 
encumbered b; buslies, ntones, logs, uid ditcheB. 
Among lre«8, cacoleia vfill Dot answer at all; 
although used in Europeun aerTices and in Algeria, 
they hare there beeji employed under Bome faror- 
ablB circumBlanci^, eitliar on pl»nB or on open 
rolling country. Here Ihey would prora, I sin- 
cerely l»eliere, oulj a troublesome and barbarous 
encumbrance, cruel alike to the wounded and tbe 
pack-animals." 

The French patterns, represented ra. .- rec . m ™ u . . « . r.ov 

in FiouBEs 11, 12, and 13, copied from M. Legouest'tt work, were, like the rest, considered unauited 
to the reqnirements of field service in this country. Scarcely a word in favor of them is to be 
found in any reports of the me<lic&l directors' or field surgeons. 

Surgeon John Moore, U. S. A,, who long sened as Medical Director in the Western armies, writes from San Antonio, 
January 24, 1977, in regard lo the use of horse-litters and cacoleta; " We had a fewof theae litlerfl with the armies in the West, 
but they were very generally left in the depots of supply. I uever knew of a single wounded man being canied on a hurae-litter ; 
for a man wounded in bis arm or anywhere aboTe the waist, was not ao badly hurt as to prevent his ridbg a gentle horse, they 
are not needed; andfiirone so badly injured that he is unablS'to sit without being pnipped or supported, they are so uncomfortable 
as soon (u become intolerable, and in all such caaee where ambulance wagons or wheeled vrhicles could not be had, hand-liltera 
were improvised from slender poles cut in tbe woods and cauTas or blankets ^tened ou them, upon which the woiiuded man 
waa laid, and the litter either carried by men or by passing the ends of the poles through a kind of slirrup on each side of a 
faorae or mule, an animal lieing at each end and the wuunded man between Ihem. In civilized warfare il rarely happens that 
men are wuunded beyond the reach of uur two-horse ambulance wsgons, that horse-litters, at least audi as 1 hare seen, might 
well be excluded from the hospital equipment. There only remains, therrfiire, our Indian campaigns, in which the horse-litter 
may lie utilized. But, unfortunately, the country where this kind of wariiire takes place will usually be found so rocky and 
cut up by deep ravines as to make it impracticable to carry a batliy wounded man In one of these hone-lillers. Then the hand 
and horse- litter just referred lo mu« be used, and nothing is better adapted lo its construction (ban the Indian lodge-poles. 
There js usually little trouble in putting it together. Should it be necessary to carry a man for a long distance, the litter 
would be greatly improved by stretching over it, instead of canvas or blanket, tbe fresh hide of an ox, mule, or horse. If any 
of our litters have been found aervlceable during the pas! year in the expeditions against the Sioux, I should be glad lo know 
which ; and also to leam the opinion of the men transported fiir two or three days in the Yellowstone region. The condition 
of the animal on which he was carried at the end of two or three days woidd not be without interest." 

The absolute failure of the attempt to inti-oduce, in our army, a system of sick -transport by 
cacoleta aud double litters* seems to have been due to deft;cts, possibly iusurmountable, in admin- 
be Army dT the Cumberland, In a Mler dated Fort l,«iveDin)nh, January 30, ISiT, •Istef: "Id >o br u 
El metbifd of transportlDg llok nr wounded wiu never used in anj- Dommand with «rfaieb I Krred. The haad-liltor vaa aU thai 
r ll» wounded to piiLnlt sccf«lble by the aiotautaunt Iniinii. Tha only wrvEee when the caooletorbnne-Lllter wiuld be fouiid 
y iipinion, I* thai of ecuuliiig, when wagon tmupiinsliun csaniil be taken. I ihould pnrer, ruruui likiUnB Knatlag, la lake pieo« ol 
CBOTU abunl eeien leal long- by Ihrae feel wtde, wlih eyeleU ill Inches apart wurked arunnd the edgee. These may be loibed urcr pulei proOLmd when 
needed. - The pi'les can be bilensd at una end to a poDk-ioddle and the uther eod alloned tii drag upon tbe giuuad. Tbli It the nay (he Indluu 

bring in fniu and one In iwr, with a mail 10 lead each Bolmal." Dr. JoHXiI. BalNruH. formerly Sui^eoD U. H.V..and Medical Dtreolor of Ibe Middle 

iDipecled at lb« Surgeon General'! office by a board appoinled fur tbe thiipuse, and my Impreseloa U thai a limited numtHr uf the foreign models wen 
iisued to the brigade of regular cavalry then tiatluaed near Washington. 1 talHeqaeDlly enquired of many medical offlcenbuw thii mode of traneporl- 
atlon amtwered i aitd, to the beet of my reovUootion, II was aIhaj's oondentned or ip Aen of at unsaJi^fHtory^ and nnauiled to the American soldier. I 
Imagiite it will be fif and 1 bat very Little, if any. rest uh was made of IhoH ttoTte-lllteis. As you know, I waa present at many baltle.fielda. and wltnaaied 
the employment of slinoM every tort of tnuia|x>ftat)on ; but I an quite *un lluU I never saw one of theie lltten used." Ueneral J. H. CI/rLBH, who, 
as Medical inspector Qaneral, bad gnol oppodiinlliei B>i obHrvatlon, writes tium lbs headquarters of the Hllilary IHviiiaa nf the Atlanlle, January 10. 
ISIT. that urithtbeeaoeptiaaDf IhelnaiievHanatCBrrer Huapitat [see note I. p. 10, unfrl. in December, I«tl3, ofthe nuIleUtlet lUbmlHed by Pumeroy & 
Vm., he Asw nothing of this mudfl of Imneporl during the war. ColuoelG. K. COOl'SK, Aseastaal Modical Purveyor, U- S. A., who was long at the head 
uf the medical adminlBtmtion of the principal Wulem annies, writes, January 'St, 1677, that: ^'1 have never Ken a hoTse-llller nied for tmoapurtlng 
sick or wounded, save in one inalanoe. ' [Ilia Incidsnt referred la, nhinh occurred in the Xeucui War, Is noted al page & lupm,] Surgeon JoaETII B. 
BaowK, Ir. A. A., who waa long inlimately aai4wia(ed with the adminlAtralion of tile medi<«L Krvioe uf tbe Western arndes. writes, January lu. L8TTt 
"OoDceming the use of horve.lillerBorDaooletain the Weatem DeporlmDnt. * * I have to state tbol loan recall no Inslanoeaof mypenooal experienOS 

etanoes and at 1in;es when Ibey ouuld have been oHd." 

■ Munhal LEHOr ni Hiirr-AaaAuu, in b\t Bapparl tor la rtirpanitaltoitdtM Bqaipaga llilUntra, Parit. Fliviler, 1BJ9, aayit "Theuieof Ibe 
luile with a caolet or litter was firsl adopted In Algeria. By means of these Ingenious equipages, buadreda of wounded, amputated, and sick suLdlen 
have been Irauporled in safety (o our base of npeialions." 
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istratioD, and not to demerits of the system. Without efficient animals and packers it was vain to 

anticipate useful results from the best-contrived appliances. Used with the greatest advantage in 

j;) Algeria^ and in the Crimea, the French cacolets and litters were adopted by the British army med- 

,il ical department with satisfactory results. In the Italian war of 1859, they were found service- 

I able in each of the different armies engaged. They were used, with what results I have not 

I!! ascertained, in the armies of Spain and Portugal. The Italian Medical Inspector Oeneral, Dr. 

Gortese, reported most favorably of their utility in the rocky defiles and narrow wooded paths of 
'I the Tyrol (Fischer). Sent to India during the Sepoy rebellion, and to New Zealand during the 

Maori war, they proved altogether useless from lack of trained animals to bear them (Longmore). 
t In the Franco-Austrian invasion of Mexico, the French contingent of the expeditionary army, 

carrying with them their train of pack-mules, used this mode of transport advantageously; whereas 
the Austrian contingent, relying on animals picked up in the country, derived little benefit from it.' 
On the whole, it may be asserted that the evidence of the value and importance of mule-litters and 
cacolets, as a part of the ambulance equipment, is conclusive. They can be packed compactly and 
easily carried on the march — the mules conveying supplies or doing other field service when not 

* Marshal BUORAUD, who served with great credit in his campaigns in the Spanish peninsula, from 1810 to 1814, and afterward commanded in 
Algeria, concluding in 1837 the treaty of Tafba with Abd-el-Kader, when recalled, in 1847, to command the array of Paris, was the warm advocate of 
supplying the army with means of transport by pack-animals, regarding the mule-litters and cacolets used in Africa as scarcely susceptible of improve- 
ment. He contrasted the efficiency of this mode of transport with what he had observed in Spain, where, for the want of transport suited to the field of 
1, operations, whole divisions had sometimes to abandon their wounded on the field. Such neglect, he argued, must produce a most depressing eflTect upon 

I* . < the troops. Marshal BUOEAUD recommended that the equipment for the transport of wounded of all the cavalry and infiintry divisions of the French 

' I army should be exactly like that of the army of Africa, and that wheeled ambulance- wagons should be attached only to the reserves. Medical Inspector 

, I 1 1 Oeneral Hall considered the merits of the French cacolets and litidres, — their general applicability to the circumstances of warfare, — their admitting uf the 

' I removal of sick and wounded fivm every description of g^und and over every kind of ground where mules and horses can travel,— and the rapidity with 

which the removal could be effected over roads where wheeled carriages could not travel (Parliamrntary Report upon HotpitaU of the British Army 
in th€ Crimexi, London, 1855). Colonel BLANK, Assistant Adjutant General for Lord Raolax, regarded " the cacolets and litidres now in the French 
service as by far the most perfect system which has yet been devised for the transport of sick and wounded with an army in the field.'* See LOXGMORR, 
op. cit., p. 274. 

8 Dr. J. NrudObfer, the chief medical officer of the Austrian expeditionary force in Mexico, in 1864-5, thus relates {Handbuch der Krxe{i$eKi' 
I rurgie, Leipzig, 18G7, p. 341) his experience of transport by mule-litters and cacolets: "Those who know these modes of transport only from descriptions 

and delineations, without personal experience, will be much prepossessed in their £avor, as they appear simple, easy of conveyance, and practicable on 
every ground. We will show, however, that the system is not quite so simple as it appears. We had cacolets made of the French pattern, in the corps 



I 

I 

I 

I workshop at Puebla. The weight was 70 pounds, and could not, without risk to solidity and utility, be reduced to less than GO pounds. Considering 

'I fhrther the weight of the wounded man (with his fiiU equipment, which is not allowed to l>e abandoned) as amounting to 150 pounds, and finally estima- 

ting the equipment of the mule leader, other traps of the wounded man, their victuals, and perhaps a little forage for the mule, as weighing 30 pounds, we 
have a round total of 400 pounds, to be transported by the mule. Four hundred pounds is a burden that cannot be borne continuously on the back of a 
horse. A horse may draw twice that amount, but cannot carry such a load. Mules, instead of horses, are selected for the transport of wounded by 
i . I cacolets, because, as the cavalry say, mules have stronger backs than horses ; besides, mules have the advantage of getting along better and more safely 

I V than horses in the mountains, although the Mexican horse (and probably every horse raised in the mountains) is not in any way inferior to the mule when 

it is necessary to surmount difficult passways. But even for the back of a mule 400 pounds is a burden that can only be carried by the largest and 
strongest mule. For this reason, the French in Mexico brought with them droves of large and strong mules. Such an outfit is directly very costly, and 
indirectly yet more expensive from the outlay for the care and feed of animals. But there was no alternative ; for a sufficient number of strong capable 
mules could seldom be obtained in that country by requisition. The Austrian corps using the cacolets only as an auxiliary means for the transport of 
wounded, employed such mules as could be procured through requisition at the time and place, and it sometimes happened that these animals, although 
the largest and strongest of those on hand, would break down under their load, obliging the wounded to remain for hours lying on the roadway, until the 
mule could recover itself, or other means of transportation could be improvised. In accidents of this kind, we were quite satisfied if the wounded man did 
not sustain injury at the breaking down of the animal. Even the largest and strongest mules could not always be made immediately serviceable. In 



p Mexico these animals live, as the horses, in wild droves on the fields. They are caught when wanted for sale, and then are unfit for service as pack- 



animals. They break and destroy everything that is packed on them. Several months elapse until they are tamed and can be employed to carry, and 
I ' ].( a mule, strong and tame as it must be fur the purpose of carrying cacolets, oosts at least 200 pesos (silver ounce). The caculets as well as the litters have, 

' besides the disadvantage that they afford to the sick or wounded man, little or no protection against the influences of the climate ; yet such protectiim is 

as much needed as in Europe or Africa, for Hre sick man must be guarded against the tropical sun as well as against the tropical rain. But these do not 

I ■ exhaust the inconveniences of this means of transport, I have tried riding on a caoolet, and found that it depends on the gait and form of the animal as 

to what d^free of discomfort the patient experiences. Some mules have such an unpleasant gait that the patient, either sitting or lying, feeb as wretchedly 
as if subjected to the rolling motions of a small screw-steamer. Even with a well-gaited animal, the constant swinging motion is unpleasant. The upper 
part of the body of a nuin seated in a cacolet swings to and frv) like a pendulum, pivoting at the level of the knee joints. Besides, the sitting posture, 
with the patient strapped to his seat, can only be borne by the slightly sick or wounded, and even these will be fatigued by the forced position and 



• 'I swinging motion in a transport of this kind. Finally, the cacolets and litters require so much room, that it is quite impossible to move them through 



narrow mountain passes, such as our wounded had to traverse repeatedly in the Sierra del Norte, in Mexico. In other cases, mountain roads passing a 
projecting rock made such abrupt curves that the mule burdened with two wounded men was obliged to keep close to the margin of the road, where one 
of the patients would be actually suspended over a yawning abyss, in constant danger of life. Moreover, from the method of packing, the centre ot 

l'<| gravity is placed so high that, in the steep and abrupt descents to be passed, even the safe-going mule lost its balance. A mule carrying a mountain 

howitzer was precipitated down a ravine into a watercourse. It nmy be conclude<i that this mode of transport has neither the merit of simplicity nor of 
AilfilUng its purpose, and can only be resorted to when no better means of transport can be had ; moreover, thai cacolets, at the present day, are to be 
oonstdered as obsolete, and to be used only where they are still on hand, and that no more new cac<»lets or litters should be provided. We must, in fluit, 
resort to entirely new measures for the transport of the wounded. We must consider not only the numerous wars carried on in late years in localities 

I J* separated from the soldier's home by immeasurable oceans, in China, India, Mexico, and in the South American Republics, but the late Euroi>ean wara in 

1 I 



Italy, in Schleswig-Holstein, and in Austria. There we shall see that already, with the field-sanitary regulations hitherto in use, the transix>rt of wounded 
should be divided into two olasses : 1, the transport of wounded and sick for short distances ; 2, the transjiort of the same for greater distances. We need 
not repeat that transport by means of cacolets or litters, is adiipted neither for short nor long distances. Moreover, in central Euro{>e, the breeding uf 
\. mules is less extensive than in Mexico. In Europe, there would be, for this reason, an insufficient number of suitable pack-animals." 
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required for siek-tratisport. They can be taken into broken and precipitous places where wheeled 
vehicles are utterly inadmissible ; or can codtc; the wounded over distances far too great and 
tedions for the employment of hand-stretchers. Professor Longmore, after summing up these 
advantages, observes, with equal justice, that they are ouly attainable when, in the first instance, 
mules of sufficient strength and docility can be procured, with attendants capable of training and 
harnessing them properly, of placing patients on the conveyauces in the best way, and taking care 
of them on the march. Without these adjuncts, in actual campaigning, the animals and appliances 
will be unserviceable (Longniore,op. eit., p. 294). 

In 1668, Mr. W. B. Booker, of Prince George's county, Maryland, submitted to the Surgeon 
General and Quartermaster General a plan for "an attachment to a saddle for the nse of a sick 
and wounded soldier," which he proposed should be made part of 
the cavalry equipment.' This proposal naturally met with little 
favor; bat it was repeatedly brought to the attention of the War 
Department, and, in 1871, permission was granted that twelve of 
these contrivances might be made at Watervliet Arsenal. Subse- 
quently a board examined' them, and reported that they might be 
serviceable at times, furnished in the proportion of two for each 
company, for cavalry expeditions 
in mountain regions. In the sum- 
mer of 1875 the twelve experi- 
mental saddles were distributed 
to cavalry commands in Wyoming 
and Dakota, and pronounced val- 
ueless.' The form or arrangement 
of this apparatus is indicated in 
the adjoining woodcuts (Figs. 13, 
14). Its alleged advantages were 
again brought before the military 
authorities, when, in August, 1876, 
General Sherman dismissed the 

■ Tba rollowlng dgscrlpHOB at tlil* oontritanoe wu flisd wllb Ibe appUcathni Inrafslsnl: "Thli ■thcalLedunbnlucsHddlijIianardiDuyoiiTalry 
Mddte, havlDf an atlacbnivnl ooatlaHn^ of Uro upright bun oat and blngad la Ihv raiildle, a oroH-bar at the lop of tbft qprt^hTa hi luppurt 1b« b«ad, a 
oaBTai back, and twu1eatki«t Mraiia, withbookLei, Boanangedai to lapporl Ibe Hp[ianlut to bo moro or 1«a Lnclincd, taBuil Ifaoiidcr. Wbenlha upright 

bandLe and atfached by rboooat-tlnpato tbevanrlo. Its freight ii four and tix-ilxleeiirlupoiiDdi, and prvbablj^ rblt Toighl might be contlderabljr dimla- 

ka>( In the luwei end* of Iba uprighla [n the eyebolla, upeclally altarhed to tbo nddle for thli pntpoH, on each lide. near tbe baee ot tba oantle ; pat 
00 the DTOot-bar aod key il; bouh Ibe ilnpa to fbe eyelett in rhe upper parti of the iiprighti, bavlTtg Anl buckled the tower endaof tlkeHtmri koto (bo 
tiaplet in IbxiDi of Ibe pomniel; Iben by the middle bucklH elerale or depr«« the lieail. as may be re^iidred.'* lb a lufler lo the Aeorelary of War, daled 
Jvmarr 5, 1874, * * " My iDvenliuo La Intended DxpTHily for cavalry, but like any ambulanoe arran^nieat maybe uied lor lohntry if dealnd. 
It 1> to omtlruciea that it may be lakeo apart, rolled In Ibe t^eoe of ewTU forming Ibe bach, and elmpped to the laddle llks a THliee or other bundle, 
It! weight being under lix puiiridi and Ita bulk Inoooiiilerable, Each eaTalrymai mny carry hli own, and, Id caH of being iruunded or taken tick on a 

am happy to aay. Iiave evpreseed high approbaliDo of the deeign, uying tbal numberlena men by lit uee might be oonveyed from the field who vould 
sIheririK be ouaiDlilably left" 

•Tbe Board. ooOBiallng nf Culunel F. D. Callihdib, OrduBDoa Department, Aielilant Surgeon J. B. BiLLIHOB. Medloal Departnenl. and Captain 
C. E. DLriTON, OrdnaDoe Department, conTened at Wniblngton Araenal in February, 1873, and gsie the cplnlon that "The Buicd do not think It 
■diliable to encumber the oavalry »oldlw urilh Ibe mnying nf Ihlt ambulance atlachraBnt. howorer light it may be made, u II ll deeuKd Important to 
bl> etBeieney 1o dlmlnleh rather Ihan IncreHe Ibe number of article* he la to carry, and to limit tbem to Ihoee of prime neceieily. The Board an of tbe 
opinion that theute of the altachmenl In frunluf Ibeuddle lauf lllltear no velnelurthe carrying of the lick urwunnded euldiera; hut, thai altogetbsr 
thil ambuUmre uddls ha> luffidenl merit to wairanl III trial al an auilliary to ambulanoee, •Iretobon, or other meani hi obarge of the Kedioat Depart- 

patti of Atiomaand Ulah nnd the Niirtbneat. it li thuDg:h> probable that If tbli appaiatui nem fhrnlihsd 1b the pruportloo of about tno toeBohoompany 

•The eaddlee wer« tent lo Koch liland Artenal April 10. mi, (ubject lu lh« older of the Llemenant Genend. and from Hay 81b to July Gtb. 1STS, 
ttareenereHnlloLlealenBnt-Colonein. A.CirsTIB'swnimand.tTnloPnrtLarBule. IwotoHnJorE-M. BUCRII'BrouimBnd. three lo Fort Laaienirertb. 
one to Fort Brown, one to <^lonel B. H. QUIBaOKB Domoiand. Tito wrilleo report! reepeming Iham were tent by the offloen requeued to led Iham. 
CaplainJ. Mix, Sd CaTntry. reported (him Camp Brown, Wyoming, J uoe 1-i.Vne: • • " The back la •» airanged tbat the rider csnnot leaa 
back, and Id going down imp placee hii poeltion lipaluftil In IheeitreuK. IhaTe never eeen a place » detlitnte of reaource* that I could nut Impmviae 
a more cumKjrtnble arrangemeol of carrying aiick or wounded man." Acting AiaUlanl Surgeon T. B. MxaUKt reported, June lit, 1678, "Ihnie 





aohmenl packed 
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matter witb the endorsement: "I have examined tLe Booker ambulance-saddle and do not hesitate 
to pronounce it useless in war or peace." Assistant Surgeon S. S. Jeasop, U. 8. A., has commn- 
nicated an instance in which an oDicer (Lieuteuaut F. B. Sherman, 15th Infantry), when disabled, 
was conveyed for some distance with the aid of a coutrivance analogous to the Rooker saddle 
attachment. Mr. Sherman ha« had the goodness to furnish a statement, which is subjoined in a 
footnote,' of his recollection of this incident. In great exigencies, a wounded man may be carried 
oS' on horseback,' either tied on, suspended in a blanket,^ or supported by a pad or pillion behind a 
comrade, to relieve him of exertiou in guiding or holding on to the horse :'^^ 

In the operations against the Modoc Indians, in the lava-beds of California, extending from 1 
December, 1872, to May, 1373, the ordinary methods of transport were found unsuitable and a ' 
form of mnle-litter, devised by Assistant Surgeou U. McElderry, V. S. A., proved serviceable and 
well adapted to the exigencies encountered. Ur. McElderry sent one of these litters to the Army 
Medical Museum, and in a letter dated Fort Klamath, March 3, 1874, described it as follows: 

"I IraDBinit a box coniaiiiiiig a mule-Utter, divUed bjr mu for use in the kva-beda about Rhelt I^inke, Cslifornis, iluring 
the late Mmliic campaign, — the ordiuary form of lilter drawn hy two hnmra having been fiiiind enlirelj' nuRued fiir serrioe in 
auch brukea countrj, abouudlng in uu'row aud winding di-filra. A humetis gear, aparejo, nnd appliances, Id be used with the 
Utter, IB uIbu cuuiuiued in the box. It u believed that Ihia form of lilter, beeiJiw being espccialty adapted 1o the ohantcler of J 
oountrj for wliioli it wns dtfrised, will be found also uf Borvico in mouulainuuB diBlricIs, and on llie frontier generally ; and it [a 
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rc«p«c(fullj' eufcgeflted Ibftt a CRrlalii number ot tliem be coiiBtruclitd and iwued ftt fn»iti«r jweu fur trial. The}' BhouIH in- 
varinbly be used willi the aparfjo, Ibe back of tlie anininl being Hrat protected by ttvo ordinary eaddle-blanketa properly fulded. 
If IbU be dune fltid the litter be properly secured in its place, the ordbflty precaiitioue being taken, the mate's back will nerer 
be made evre. Ab originally iise<l, the litter was lashed ivitli rupes to the aparejo. Thin is perhaps the more snlisfacloiy wnj 
of fixing it ill its place. As, however, a skillni packer may not always be on hand, it was thought advisable b) secure it wtth 
a brvad ginh. This plan has been found lo work well and eatisfactorily. Owing to the want of the proper materials at tbe 
poet, the litter forwarded could not be made ezactlf as was devised. For instance, all the hinges about it should be larger 
and stronger; the rings, through which the arm-straps pass, should be triangularly shaped ; and all the rings that come in 
contaci with the ropes or canvas should be made of galvanized iron, to prevent rusting. The litter forwarded was constructed 
for me by Hiram Field, ijuarlerm aster's employ^ at this post, and for many years past in tbe Government service. To bim 1 
am also indebted for several valuable suggesUons in originally planning it." 

An aOditional report on this subject, dated Washington Arsenal, Jtinuary 17, 187T, was 
transmitted to the Surgeon General by Dr. McElderry, with drawings by Lieutenant J. P. Wisser, 
let Artillery, of the different parts or the apparatus. 



" I have Ihe honor lo trnnsmit for your consideralion drawings of a r 
tion in the army for use on the frontier in campaigns against hoelile Iiidii 
this form of litter. As was dtmoiiBtroted by anperienca in the Beld during the Modoc oampnigii 
Oregon and northern Califiiniia in 1S73, the pniposed style of litter is 
^eciully adapted Ibr use in broken, rough, and moutilmnoiia country; along 
narrow and winding deliles, abounding in sudden and abrupt turns and 
angles; and in places and under circumstmices generally where no other 
kind of litter could be employed. A wounded man can be transported on 
this litter with entire safely on the back of any slpady pack-mule or horse, 
takm indiscriminalely out of the pock-train; Ihe animal not requiring any 
speciul training before he will pack it, otherwise than he has already 
received in the pack-train. Every officer of any practical experience in 
scouting on the frontier knows that, before the pock-mules or cavalry horses 
can be mode lo work salisfaclorily in the double horse-litters now issued in 
the army, every such animal requires, in each case, a special and more or 
less prolonged system of training and daily drills in these litters. Several 
litters are usually broken lo pieces before the aiiimois can be made lo work 
steadily. It is nearly always found impracticoble lo give the animals such 
special training, for the reason that on an Indian campaign transportation is 
always cut down to therainimum, and consequently no extra animals can be 
taken for use in ihe litter-lrain. It is seldom possible to obtain the quarter- 
master's pack-animals for such preparatory drills, as ihey are forced by the 
and when camp is reached at night there is no time and the animals are in no 
is, that when the urgent necessity for the use of the lilter-traiu actually arisef 
officer for such service there will not be more than one or two Ihal can 1 
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ultimately some other means has to be resorted lo for ihe transportation of the wounded. Only o 
wilh this litter, and consequently there is no useless expenditure 
of labor, as when two horses are required for the iraneporla- 
tion of one man. The litter can be fuldfd compactly logelher, 
BO OS to permit a load of gnuii, provisions, etc., to be packed 
upon il. The anirool having arrived al ils deslinalion, the 
load is removed, the litter is unfolded, and becomes available 
for Ihe transportation of Ihe wounded back to ihe base of sup- 
plies. By Ihe use of the adjusloble iron support, which raises 
up over the lower end of the litter, a wounded loner exiremity 
can be suspended in the auterioror other splint, and the patient 
thus carried with much greater ease and comfort than when the 
wounded mfmber ie simply laid upon or fixed lo the lilter. 
Used upon the Mexican aparrjo, which is now universally 
found in the pack-trains upon the Pacific coast and Texas 
trontiers, IhU litter, being well baloiiced, is eawly and com- 
fbrtobly carried by Ihe pack-animal, and consequently has no 

tendency to make the animal's bock sore. This is always found a source of serious trouble in packing the long poles of the 
double horse-litler now in use. They are so long that they hove to be packed crosswise on the pack-sad<Me, and in consequence 
Invariably cause so much wabbling of Ihe saddle that, after they have been carried for a day or two, the pock-mule gete a sore 
back, and ie henceforth unfit fur use for some time during tbe campaign. As will bo seen, the present form of litter is sub-. 
Btnnliully the same as the one devised by me and n)nfltructeil to meet the emergencies of the service in the Modoc camp^gn, 
and the model of which is now in the Army Medical Museum. Like that model it is intended to be constructed of strong wood 
bracwl with iron rods, with strong hinges lo bear the rough usage of frontier field service, so as not lo be easily broken or 
otherwise rendered unGl for service. Several raodifica^ons, suggesled by experience and refleclioD, have been added, in order 
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to euiM the litter to tbid up mnre anmpactlj* and to oilil to the c^nmturt cX (he pBtient, The upper pnrf uf the \tBvtj canru 
which timot tlie lied is intended to he imuie nf double ihichneiw. Ui be left open above. Into the pocket tlius formed, hii7 or 
pmirie-gmss ia to be elulfed, and ihu upper edges of the cntivna Ileil together with cords sewed on for the purpoep. This Rjma 
Ihe pillow, A CBDvna amiin^ huB been ekelcheil oa the plan, intended to he stretched frutn head to font-bnnrd of the litter over 
the raised iron eupport, and tied in place by the cords abtochod to its edges. An oparc^, funiiBlied with a good hrond hreaat- 
Blrap nnd crupper, is first lanhed to the animara back with il« girth in the usual way, and the Utter, being then placed upon it, 
is flnlily fixed in poaition by means of an eietni-bposd California horse-hair girth, as showu in tiie figure. Il has been sug- 
gested to me that this liner might he constructed nf iron, to render il ligliter and more compact for transportation. It iapowble 
that this might be done, and 1 intended to submit drawings for n model of this form of litter to he constructed of iron. Upon 
reflection, bowever, 1 am of the opiitioo that thia could be much better done aAer due oonaultaliun and deliberatiou with sums 
oompetenl practical mechanic authorised to construct the litter of auch material. It is believed that by the aid of the drawinga 
herewith submitted, and the model already in the Army Medical Museum, and any required infurmalion that I sliould be able lo 
flimish him, that a competent mechanic would hawe no difficulty in constructing two models, one of wood, braced with iron 
rods, and one entirely of iron. If the style of litter herewith submitted should receive the approbation of the Surgeon General 
and the constnictinn of a number be authorized fur use in the Army, I would respectfully suggest that two such model litter* 
be made for inspecliun and comparison, when the one considered most suitable for (he eervice may be selected as a mndel and 
gtiide for the construction of the olhera. The drawings herewith anbmitled were kindly made for me by Lieutenant J. P, 
Wisaer. Biul I am greatly indebted to liini fiir the artistic and accurate maimer in which he has performed the work." 

Dr. McEWerry's litter weiglia, without a raattreas, fifty-four pouDila. The apar^o and appur- 
tenaucos weigb fifty-one ponuds. Like the titter of Oaptaiu Thistle {ante, p. 5) and those exhibited 
by MM. Philippe and Locali,' at the Paris Exposition of 1867, it has the advantage that its width 
does not much exceed the outer limits of the flanks of the piick-auimals; a coudilion adapting it 
to the parage of narrow defiles or caiions, or of roads encumbered by vehicles. 

The following passage and ilhistratious are extracted from a report to the Oonseil de Santi by A 
M. Gouchet,' m^decin- major, serving with the 1st Zouaves, in the French corps sent to Mexico, 
ill 1804. Referring to a skirmish at E»plnosso del Diablo, January 1, 1SC3, and describing the 
disposition made for the carriage of tlie slightly wounded, he remarks: 

" It remuiuMl fur us lo provide for the transport over 
broken snd difficult ground of four wounded men, who needed a 
recumbent position, and could not endure (he cacolets, white we 
nad no r^nlatlon mule-litters. On tLu pack-saddlesof four strong 
nnd docile mules we applied two trunsversea, strongly bound to 
the front and rear ledges (pommel and can(le), lo support two 
parallel bars arranged to support the side poles of the stretcher 
on which the wounded mau wns curried. The stretcher wm ^ 
securely attached on this framework by ropes fastened to t] 
four Imudlm of the stretcher and then knotted on rings of 11 
pack-saddle. ' " The patient's hvail, as he lay on the Btrelt^H^ 
was a little above and behind the mule's head * * with h 
feet stretched backwards. He experieiiceil ou the luorch litllf 
lateral oscillutton, but only the longitudinal movemeal 
by (he wuJk of the pack-animal. This was proportioned to 111 
inclination uf the roads, and when these were steep, the I 
8 were directed to suppoil the stretcher during ascei 
press it down strongly when descenditig declivities. 
ig the march, the patient, laid on the stretcher, won placed ou the pack-mu1e, and the handles of (he stretcher w«Q 
<cured, na already said, and the men uf the train being ot their posts, they moved off at a veiy gentle gait, to avi "' 
r [lie narrow and rugyi'd paths. The pHlients ou the stretchers liore the journey veij well, and, after a little ex; 
rience, preferred this mode of conveyance to the mguUtiou litt« 
which have gteaX lateral swaying, very fatiguing on such d 
cult roods. They only compliuned of feeling on their b 
presaure of the fijrivaiil bow of the paok-aaddle, which, aAerB 
while, much incommoded them. But the patients theinsdv^ 
remedied Ibis in convenience by shilling their positii 
Bluffing in something lo increase Ihe thickness of the pallet « 
[*>"« oduciiii-.i ' ibat pan." 

Thia adaptation of ordinary hand-stretchers to the purposes of a single-litter male conv^* 
ance is admirable in principle; and if means can be devised to secure such stretchers on paok- 
animals withont pitching them so high as to endanger the patient and encuml>er Ihe animal, such 
arrangement would be the simplest and best, 
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A mode of transporting sick and wounded by coDveyaDC«s that at one end rest on the groaud, 
BO that the patient is drawn, bat only partially suatained, by the pack-animal, is mentioned by early 
travpllers among the North American Indians. Parkman indicatefi* that in the war with Pontiac, 
in 17G3, the coloniats carried their woauded by this contrivance, and, in a later work,* refers to the 
travail used by the Oregon Indians; and Lewis and Clark* resorted to it in 1305, to carry a wounded 
bunter of their party. Latterly, this method of transport has received mnch attention from medical 
officers, as well adapted to the exigencies of frontier service. Surgeon O. R. Greenleaf, U. S. A., 
has remarked on this form of couTeyance: 

"I know of nothing beWnr fur scouring parties, tlisn a lilter made afW tite. following plnn, which ii borrowed from a 
cuKlom among the Indians, quit« familiar lo ail officers wlio have seen anj service on our frontiers. It coiisiftsorfuur aah polea, 
tno for shaflg and Inrn for lillM^polM — the former are 7 feet 6 inches long, 2 inchee wide, 3t inches Jeep at the biilt, aud llxt( 
inches at the point; the latter are ft feet 6 inches loiif;, 3 inches wide, and 3f inches deep, with rounded edges and comers. Ou 
one end of the Utter-pole is rii-eted two wrought-iron (best Norway) bands i inch thick and H inch wide. One of these collars 
b set 2 inches Irom the end of the litter-pole, and has a diameter of 4f inches by 2 inches ; the oilier is set 12 Indies from the 
end of the pules, and has a diameter of 5| inches by 2 inches. The opposite end of the litter-pole is shod with an iron thimble 
1 fuot long. Two cross-bars, 30x11x3} inches, with a scjuarv collar of iron ^ inch thick hj H inch wide on each end, serre to 
keep the pules separated 
and steady; the collars 
should have a diameter 
of 3x21 inches, and the 
litter-pole must be square 
at its front end and m 
feet bvm the rear end 
tbr their reception. A 
OBovas beil 6 feet bj 32 
inches, with strongly 
bound eyelets 8 Inches 
npart on the upper end 
and upper three feel of 
the sides, and perma- 
nently fastened to the 
luwer three feet of the 

sides, completes the atWr. The litter is dragged by a hnne or mule hitched into the shafts— the rear end of the lltter-polee 
resting on the ground, the patient occupying the canvas bag in the middle. To put it together, the email end of the shaft is passed 
irom behind forward, through the rear ami largest collar on the front end of the litter-pole, thence through the smaller collar, 
and then "pulled home," until the butt of the shafts ie tightly embraced by the collars; the cross-bars are then put into their 
respective places by slipping their collars over the front and rear ends of the litter-poles and pushing them securely home, the 
canvas bed lashed to the poles by n^ie passing througli the side eyelets and around the poles, and through the end eyelets and 
aronud the cross-bars; the ropes at the liead of the bed should be slack, to aflbrd "bag" enough to the canvas to bring the head 
and shoulders of the patient nearly on a level with his feet. 
By the arrangement of splicing the shafts to the litter-poles 
through collars of unequal sizes, a constant tightening of the 
parts goes on by the force exerted by the unimal in pulling 
the litter, and no opportunity for loosening occurs; while, as 
tlie greatest weight occurs at this point, additional strength is 
gained through the iron collar and the double thickness of 
pole. With a collar and harness, which could be carried 
without mnch trouble, the litter can be hitched to a mule by a 
chain attached to the harness, and having on its end a goose- 
neck pin to pierce the shaft from below, and be fastened above 
by anut orlinch-pin. To unship the litter, give a smart blow 
oil the small end oftheshaft, which will drive It hack through 
the collars, when it can be taken out ; remove the cross-bars, 
un&sten the ropes, and wrap the poles and cross-bars in the 
canvas, packing the whole thing like a tent on a pnck-mule. [ 
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TRANSPORT OF SICK AND WOUNDED 



Efforts were made Ity sevenil other meilical otBccrs to syRtcmatize tliis mode of transport: 

III Nnvembrr, 1975, Amutatil Surgmii P. J. A. Cleary, U. S. A., rvportnl lo the Sui^^uii Gvneral'g Office his ahaerva- 
liunn Ht Fnrt Sill and tlsewlieit- , in tli« liitliuii Turritory, nii ihe fncilily willi wliicli Ihe IiidiaiiB trunsporlni Ihpir siffc and oged 
or iiiHrni cin lirli'nt dni^.'^'cd by poiijtv, niiil siii^^eBlpil thai BDntogniiH ciiMvcyaiicpB might be utilized for the Iransport uf wounded 
in GHvulrj' Kn»i[», anrt in iiiarvlii'D in dilKcutl country nlivre llw utie uf uhwlEd vvbicira wa* iiuprsclicaUe. Apiil 15, 18T6, Dr. 
Cleary sent tu the Arniy Medicul Museuin a mwffl Biiil dp*criplii-e stalmitiil uf a modificorimi of tlii« Indian litttsr ihat he 
iviiiilil Ttrutiimeiid as adapted to amiy use. Tliis model in numbered 774, Seclinn 
VI, A. M. M., and ia repi-eBented in tbe aeeompaiiyiiii!; woodcut (FiG. 21), Dr. 
Clfary nrili^: "lo ihe proceea of coiialructing the model of a honc'lilter which 
1 M-ml lu the Hueeuni by npretw, I have miin than oncti altered the detaili of my 
cni^inol pliui. and tbe nioilel, attliongh bb near an approximation as I can make to 
my il>^»i)i7), iliiitu iiol rxiK'lly cany iiul my iil''uB. The cliief defects of the model 
are that if enlai-ged to foil aisv 
the parts would In- too heavjr 
and clumsy. The nliafte aho jid 
bv light, and, at tbe Bsme time, 
Blrotig and eluBlic. The wood- 
work ahould be nil oak. Tbe 
hanieBB ia of Bbcondary im- 
portance, and on the model is 
but rudely repreaenled, but it 
ia the best 1 can con Btruct with 
the material ut my disposal. 
But one point in Ihe baTneas 
needs special notice, vii: llie 
slrapB arnisa (he horBe's hips, 
which Bupport the sbafiB; the 
object being to prevent tbe 
horse, in case he rears up, from 
; by this strap he liftt up tbe litter every time he atlempta to kick, and bo can- 
li the patient. However, a kicking horse is not the kind for the sick under any circumstance*. As to the Utter proper, 
it needs but little eitplanation. Each ude-pote is jointed; by withdrawing a pin it comes apart, leaving Ihe shafts in the 
hamees, and the Biretcher-fi'ame disconnected. The length of tbe connected side-poles 
. — , J — — ffl . ... , — j.^ should be 17 feet, viz : 5 feet occupied by the horse, 3 feet from rear of horse to tirst 
I ' f^f^ — f fr ^ (racerae or cross-piece of litter, 7 feet for bed of litter, 2 feet from bed of litter to end. 

1_|__1 \ \ S:^ total 17 feet. I have a large one alniOBl completed,- and shall lest It in a abort Ume and 

The advautoges which the Utter appears to me to possess are: 
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1. Simplicity of construction. 2. Facility of transportation, as it can be easily rolled 
nji and curried either in a wagon or strt^ped to a liorse. 3. It can easily be drawn by one animal. 4. It requires but one man 
to work it, wbo ctui, by laying it on tbe ground, easily shift even B severely wuundeit man ititu it, and then lifting it can readily 
attach the litter proper lo Ihe part forming the shafts. It I'eijuires two or more persons to lift a wounded man inln an ambulance 
wagon. 5. The facility with which a patient can be brunglit into a hospital — here, again, hy detaching it at tlie joint it is con- 
verted into a hand-litter on which the patient can be ciinveyeil by two men to the ward of the hospital- 6, Rt^ularity of its 
motion; instead of jumping over irregularities of the road, as a wlieeled vehicle, the poles, by dragging along, necessarily ascend 
and descend all Irregularities of the ground by gradual motion. 7. Its general adaptability fiir any kind of ground — for instance 
in crosaiug csfions and deep gulHeB, the litter pniper Could be easily dWached, and a man at either end carry it as a hand-litter 
over any obstruction and again altncb it, a[id finally, for any slight ulwtmction, the driver, without detaching it, could lift the 
rear — tlie forward part being held in the harness — until the obBtruclion was passed ; none of which can be done with an ambu- 
lance. Were it lo be sent out with a cavalry cuinmand, and not rei|uireit for actual use, it would occupy but a small space, and 
naeil not have even a horse sent with it — when, if required, the Iniopei's horse could be used to haul it. I should explain that 
tile upper and lower straps [attached lo the side poles but not representeil in the ilrawiiig] are intended lo pass under the patient's 
buttocks and over the thighs, tustening lo tlie upper part of Ihe litter — the upper one to puss under the arms and be similarly 
fastened ; inily one pair nee<l be used at a time, this to counteract tbe Icndency to slip, due lo the incline of the Utter. 

Assistant Surgeon Curtis E. Muiiu, U. S. A., in a report to tlie Medical Director of the 
Department of tbe Plntte, tlareil April 12, 1S76,| relates bis experience in the use of horse-Utters, 
or ^'travanx," in an espedilion au:»in3t hostile Indians on the Powder River: 

"The command left Fetlemian on Ihe morning of March 1st. I was supplied with four ambulance wagons and one 
supply wagon. * * Early on the morning of March 3d, at a camp on the south fork of the Cheyenne Kiver, about thirty 
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niil«B uortli from Frttennan, a smnll pBrty iif Inilians firwi on tv 
one severely. During Ihn ni^Kt four rta/s he was Iranaported 
WoTnaii'B Fork, where he was left willi the supply train, d<i\na v«r; 
fired iririi tlie group* etninling hy the oainp-firps, anil ulii^hllv wr 
Crazy Woman's Fork, mjaelf anil asniatants were ovcuplud Bplecliiig Hlor 
iiig fur cutting Ioohh fmcu the wagon train, which was to return to Old F 
north. The two companies of Iiifautrj were left for its prolrflioii. Ht 
establish a lielil-hnBpital, to he iu readineiu) nit iiiir retu 



henlerH, who Were on iliity ntin 
an arabiilaiiee wagon eighty-flii 
-elt. OnMnrchHil, 

i'l«d Private Slave, 



tops, nnil wuuiiiled 

[■amp on the Powiler Biver, Indians 
). I, 4(h lufautry. March Tth, at 

he carrlml uu pack-tnutea, and generally prepar- 
Reno, and there-camp until uiir return from (he 

1 left Acting AMlstont Surgeon J. Ridgely, with 
as it waa higlily jirobabli! there would be many 

wounded or sick. * * On tiie evening of the 7tli, the Cavalry, arconipaiiieil by a ' pack-ti 
Btarted north, and marched all night. The medical eujiplies were carried on Iwo pack-nmlea. 

iiiBtrumenla and drvHsingR, chloroform, etc. (a complete HUrgieal outllt). a medicine pannier well stocked, and iwo blanket cbms, 
each cuntaining 12 blankets, a rubber bedcover, and several bottles of braiiily. * * The inirch for days wa» over mountains, 
to, and then along the Toufjue River, then across a divide in the direction of the Powder River. Ou March 16th, at two F. K., 
having marched 22 miles thai day. the command wa» hailed and divideil ; two battalions and the pack-train to remain, and 
three batlalions. under Col. Reynolds, to follow a trail by night march. Medical slores were again dividwl, and, directing 
Acting A^istanl Surgeon Stevens to remain with the train, I slartod, with the necessities indispt-nsnlile for an engagement on 
the horses of myself and orderly. These comprised an amputating knife, ball-forceps, artery-forceps, and a pocket-can;, two pots 
of beef-extraci, a bottle of chloroform, one of brandy, oakum, rollers and lint, cigar-box covers and 'binders-boards.' My 
orderly had a field-medicine case complete. ' ' Up to this time, on our march over slippery ron<ls, but one casualty had 
occurred of sufficient severity to incapacitate any one from horseback riding Corporal Moore, Co. D, 3d Cavalry, had been 
rendered helpless by a fall of his horse upon his body, and fur several days he liad been transported iu the rear of his battalion 
on a rude imitation of an Indian ' travail.' He was left, 
with several men suffering with inflammatory rheumatism, 
in care of Acting Assistant Surgeon C. R. Stevens. The 
idea uf transport by the travail I look with me to the 
field, and it encouragt^L me U> feel that my little outRl was 
adequate, and if to-morrow it should he found necessary, 
with poles from the woods and cavalry horses from the 
command, I would surely be able to transport the 
wounded with the column. On the morning of March 
17th, after an exhausting night march, the command 
struck an Indian village on the Powder River and fought 
for several hours, tlio Indians making a brave defence. 

As soon as they were driven from their village, it was ».«. -«— «uum«u«ia.«™ a 

easy to construct Imvaax fmra the Iodge-j)ole8, and upon one of these curious conveyance 
minutes, Pt. Egan, of Co. K, Sd Cavalry, who received a penetrating wound of the abdomen, i 
miles, liver the roughest trails, to the ambulance station, which he reached in Gonvales4:ing condition. 1 had never seen, or 
thought of, such a method of transportation fur wounded before, and am naturally much pleased at the perfect success attending 
their use. We followed trails over mountains and ravines where it seemed iinpoesible fiir a horse to go, and although the 
frequent exigencies of precipitous sidei-hllls and deep gulches elicited much forcible and profane langiinge, nildressed to drivers 
and mules, to secure safe cimduction, no accident 
occurred. All, including two cases of acute rheu- 
matism, were brought safely. To keep up with 
the column frequently necessitated the trot or 
gallop, and strangely enough the rheumatic cases 
seemed to improve while undergoing this harsh 
treatment. I would recommend the employment 
of this mode of transportation whenever troops 
are obliged to leave wagon-roads. A few well- 
aeasoned poles about 16 feet lung should be care- 
fully prepared, and provided as part of the outfit. 
They can l>e dragged along in bundles behind two 
or tliree jiacked niuhs, until a drag should be 
needed. Several of the animals in the Iruu should be provided with collars and hames, with short chains and hooks tu attach 
In rings in the poles. A common girth will Biip|>ort the poles over any saddle, and two lariats will make the cradle behind the 
mule or hurse, and serve to bind the patient securely upon the apparatus. A patient can be more comfortably transported over 
a rough country in this way than by the best ambulance, but the )>oles must be well -seasoned and of elastic material, as asb, 
laucr-wuod, or hickory. * * Tlie command reached Che site of old Fort Reno on the evening of March Slsl; a cold rain- 
slunii during the afternoon completed a long sum total of discomfort. My notes say that we marched 10 hours, over the worst 
Ir^ls yet traversed. I hod cheered my patients with repeated statemenls about the comforts prepared fur them at camp at 
Reno. I found only the hospital tent pllcheit, its interior wet, no lire in or about it." • • ■ 




rsvail.' Ifnjm a iib.ilnsmrli.'j 
t, wliich I coustrucled in fifteen 
was brought about one hundred 







le photographic ] 



copied: - 






1« ph<i1vtn*P^> 00[iiHt nl 






20 TRANSPOET OF SICK AND WOUNDED 

Id conuectiou vith his report of sick and woanded for Jnue, 1876, io relating Uie circnmstances 
of an engagement with hnstile Itidians' at Rosebud Greeli, Montana, Jane 17, 1876, Assistant 
Surgeon A. Hartsuff, U, 9. A., made the following references to the conveyance of wounded by 
horse-litters and " travoia ^ : 

" The figbt commeiiced b; tt sharp attack frum tlie hostile IndiiLae, who evidenrl^ ihoughr to Hurpriae ua. They were 
mil well mounted and well amied, and ieeined to have an aliundance of nuimunltion. Their puniea carried them swiftlj o»et 
groiiud Ihat wat difficult for ub to get over at all, and lliej did all theiv firing from their huraee, which we Were unable Io do. 
The attach was promptly mKt, both bj our Iroopa and our fHeiulty Judiona ; and the Sioux were driven back, from hill t« hill 
aud orag (o cng, the ground being a aucceeaioa of »harp liilU, craga, etc. Soon we diecuTered great numbera of the 
taeaij on our flanks. Evidenllj Ihey were trying to surround us. and to get Io our rear, with a view of capturing our 
Cunp, transportation, stock, etc. For Ihey preeuuied that we bad a base ; but, what was their surprise, when Ihey got to the 
grounil where (hey first found us, to find we had no rear ! , Our headquailers, base, and all, were in the saddle ! Every officer 
and man was mounted, and all carried their rations and aniniunilioii upon llieir pereona, our only eitra Inuiaportalion being 
two pack-mulva. one of which carried medical supplies, atid the other lenl-flies, shovels, picks, axes, elo. Afler the euemy, 
by gnat exertion of hard riding, had succeeded in fioding our supposed base, and finding nothing, Ibvir next anxiety and hard 
work was tii get liack to their main column. Having no b>«e, and being thus entirely aurrounded, aud the poai^on of all the 
troops constantly changing, it was necessary that tlie medical officers uf the command should be vel^ active and vigilant to 

prevent any of our nound- 
ed falling into the hands of 
the enemy. The wounded 
were all collected together 
and their wounds hastily 
and rudely dre««ed, neither 
lime nor circumatances al- 
lowhig us Io give Ihem the 
neceeaary care and alten- 
tion. Frequently, during 
the light, we hod to move 
the wounded to safer posi- 
tions. Not a drop of water 
could be obtained during 
the day, fur we were on 
■he hills, and the nearest 
water. Rosebud, a miser- 
able little Btreani. two miles away. At about one o'clock P. M. the firing had nearly all ceased, the Indians having retreated, 
through deep and narow caoons, down the Rosebud. It was about half-past six o'clock when the command reached the Rosebud 
Itiver. Owing to the great heat of the day, no shelter, and no water, and very considerable loss of blood, many uf the wounded 
were much exhausted. Tlieir wounds were all dressed as speedily as po«aible, and all were made as comfortable as our limited 
means would allow ; bul our work then was not done, for the order was to return to the wagon train, aud to march early in 
the morning ; the time of marching Io depend oD lime when the wounded could be moved. Mr. Moore and his packers gave 

us the necessary assistance; and, by working 
the greater portion of the night, one horae- litter 
and five travois were made. Captain 0. V. 
Heni7, 3d Cavali^-, woa placed on the lilter 
(Fia. SG), and five of the wounded soldiers were 
placed on the Iravoia (FlO. 86); the remainder 
of the wounded [thirteen in number] rode iheir 
horaes. At sunrise all was ready, and we at 
moved out. I felt very considerable in- 
terest in this (to me) new mode of transport- 
ation of the wounded, and I carefully watched 
the behavior of the litter and Iravuis. I 
1 discovered, however, that itie litttr leai 

FM. a6.-E.t™pori»d M~l^" in.,H..- [F«,n . d«wi«K by Dr. BA^Vn] "«* *««" « "^^ "««"* <*<•" *** '"«*' ="^ 

perhapi, over aimparaliTtlj/ anootk gnHmd ; much 

of our route was very rocky and broken, the hills were very steep and cafions deep. Occasionally a little stream and a narrow 
trail on steep mountain sides. Over such a country, the travois ia very troublesome and uncum fort able; so much so did they 
prove to UB, thai at night, after the first march, we threw away all of them, and made litters in their elead. With these, we 
had no trouble ; could move as fast as the columns could move over mountain sides, through cafimis, over rocks, slones. and 
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even througli d««p rivt^n. We croas^d Ihe Totigue Rit-er, ihree or four Teet deep, without trouble. Tlie wounded occupantB i^ 

the lilterg thought them very cimifortable ; rind even when we reached the ambulanee- train, gome of the wnunded did not want 

ti) give up their litters for [lie ambulance wagons. The horae-lilter in quite as quickly and easily constructed at the travoia ; 

can bs used wherever the travois can be used, and in many places where thv latter ia entirely useless. Tlie travoia are eicten- 

wvely useil by all tribes of Indiana of this country; but they liave, I beheve, no knowlodge of the horan-Utler. For the 

iiifurmatiun of those who may not be fiimiliar with the appearance and construction of 

the means of transportation to which I have referred, 1 insert the preceiling sketches 

(Fios. Sg, tfG). I also send a skstch of a splint much used by the Indians (FlG. OT) : 

It ia quickly made, of amall willows, peeled, and woven or tied together by buokskin- 

Blrings. They ma; be of any length, are very pliable and easily fitted to any shape 

or condition. The spliut is quickly applied, pressure is uniform, and, when wrapped 

around a fractured extremity and lied with strings ur buckled with straps, it belinves 

better than any other form of dressing. Our killed were all buried on the field, and 

as the Indians clid not get at tlirir d>>ad bodies, none of them were scalped or mutilated. 

Our Indians, Crows and Snakes, took thirteen Sioux scalps, and otherwise mutilated 

the bodies of Ihe dead Sioux. Assistant Surgeon J. H. Patiki and Acting Assist 

Surgeon C, R. Stephena were my assistants in the above-named engagements and un 

the field, ™ mute, and at all times and places they were active and efficient in the discharge of their du^es " 

Aseistant Sargeon J. W. Williams has sopplemented bis report of tbe killeil aod vonnded at 
tbe disastrous engagement at the Little Big Horn,' June 25, 1876, witb tbe following remarks on 
transport by horse-litters : 

"The ordinary Teepe poles, with which the Indiana pilch their tents wlieii In villages, are also used in oonBlnic^ng the 
travois. The Dakota and Montana Sioux, mho use mount ain- pine or ash poles, select straight, well-proportioned saplings of those 
woods, tiim them down to the proper size and taper, and then lay them aside to seaaon. The dressed poles ars about thirty feet 
long, two to two and a half inches at the butt, and one and a half inches at the other extremity. The oval couch rim is made 
exclusively of ash, bent into the desired shape while the wood is green. A network of raw-hide is afterwftrd lashed to the rim 
and completes the bed. The bed is three and a half to four feet in its transverse, and two and a half to three feet in its con- 
jugate diameter. When a travoia ia to he rigged, two or three Teepe poles, according to size and strength, are selected fur each 
shaft and lashed to- 
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system ia then lashed 
to the pack-saddle 
with the same mate- 
rial, the small ends of 
the poles trailing oii 
the ground Tlie In 

a breastsirap as an 
additionul stav The 
bed with the longer 
diameter laid trans 

cured to the shads 
(ilie foot in rear of 
the horse abiiit fix 
Inches of each end of 
the bud bemg allowed 
to oierlap Ilie shatb 
A blanket ptece of 
canvas orbufTuio robe 
lashed to the lower 
half of the o%al nm 

of the bed completes the outfit. When a patient is to be carried, he is laid transversely on tbe bed, partly recliniug on the side, 
with knees slightly drawn up, and head and shoulders bent forward and secured to the bed by drawing the blanket up over him 
and lashing it to the upper part of the rim. I made use of ten of these travoisrs to tran8|iort the wouiideil from the baltle-tiehl 
ofihe Little Big Horn, June S5 and 26, IBTfi, to the bout at llie mouth of Ihe Big Horn. The distance was thirty miles; time of 
march, night ; the eounlry to lie traversed rough and broken ; the Litlle Big Horn, which crossed our line of mareh in ila 
windings toward the Big Horn, had to be (brded six times — obstacles enough to test the merits of the travois as a carrier of 
wounded ; yet, notwithstanding the dlHlcullies in the way, the wuundecl were transported to tJie boat without accident or per- 
snnal inconvenience and discomfort of any kind. I was particiiliirly pleased with the results of this trial, and resolved to make 
• arigaila-C.ei,fm\ A. H. TlUHV, i 
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IL TRANSPORT OF SICK AND WOUNDED 

a more SKtended trial itf Itie traridB ahoulil future iwcnaiun uflvr, I am of the opinion Ihul tlie travoia \» well adapted fertraaB' 

poMing wounili-d oror a rough country; that it is ciiiiie ea aife and frpn from jar ne llie unile-litlw, also rewirted to on the mtos 
(wonsioii; and Ihnt it ii bjf f&r murv economicnl than the liilter in the number of atleiulnnlfl and animals which it recguiriw.' In 
cR«e iif nti Indian war, whrn Tillage* are atmcked and capturei!, there never will \m anj lUiSciilty of obliLiniiig nisterial for 
building the travois ; under diiTereQl cIrcuniBtnucea rhey will hare lii lie prepared lieforwiiund. My idea was to prepare twenty- 
five travoiaee and iiee tliem as part of the pack-train until newlod fur lrun*porting wouniled. li is well known that tlio Indiniw 
UM Ihe Iravoie fur carrying all »o]-Ih of lingg<i(;e. and that il in no inipedimeut lo rapid marching, and that, further, in cnw iif 
battle, their wounded are quite on Bpemiily removed fi-om the field by the same uiennB.'' 

Brigadier-General A. H. Terry is of opinloo tbat the following DiemoraudaiD, by Licateuant 
G. C. Doaae, 2d Cavalry, for the coDstructioii of two horse litters, will "be of great valae to at 
least every medical officer of the army":' 

Camp os Ybx-lowbtone River, Juiy 11, 1876. To the Assistakt Adjutant General, Department of Dakota. 

(rArcu^t ofievU fhannett.) Sir: In compllunce with a, verbal reijueet, I have the honor \o gubmit the following memorandum 
of epeoifiwi lions for Ihe conBtruction of horse or mule litters for the transportalioo of Wounded men in the Held : Cat two jmiIm 
iixti-en leet long. Tliese should be of green limber, three Inches in diameter at email ends after bein(; barked ; 
Giur itielies back from eneh end, cat a notch (FlG. 39) all aroutid and tie in a loopof etrong 
rope or raw-hide (Fio, 30); the loop to be about four inches aperature, How lity the polcR 
psrullet and with Ihe small end to the front, about three feet apart. For cron-bars lake 
two pieces of pole, same slue as above, and each al>out four fret long; CUI notches about Kio. 30— -NcilPhed 
two-thirds of theyjay through one of them, three feet two inches opart, lu fit down on the 
Iwo (HileSHt right angles; cnt with a square ahimlder to resiat prevsure inward (Kio. 31). Lay off from llie small end of each 
parallel a dislsnoe of four feet four inches and mark, tbeu tie in Ihe notchvA downward firmly u|Kin theKe p'liutx. Cnl tlie other 
rrow-tiar iu ihe same way, but have the notches three feet six inchee apart. Lay ofT from 
the large eiiils uf the parallel bars a dietaiice of four feet eight inchi«, and tie down at ^ Ed^l^^^^ 
these points Ihe rear bar (Fig, 32) firmly as before; tliie gives a bed aeven feel long, three ^.^^ ai,_KoichBd cruw-him. 

feel Iwo iuchee wide at one end and three feet six inches at tlie other, excUieive of thick- 
ness of parallel bam. Now take a lariat or raw -hide ihongundcord ihe bed-space in Ihe following manner (Fio. '.fi): Tie or 

at a comer over a lashing of a ens 
notch, pass the rope over the oppowtv j 
parallel bar nine inches advanced from I 
where it is lashed to the cnws-bar. Tlie ' 
rope comes under the bar behind Ibv 
first cord and hack over il, making a 
similar turn over and under Ihe other p*r- 
allel bar eighteen incht» from the {iniul 
of starling; theu buck, gaining eighteen 
inches each time, until it reaches aud 
passes over an intersection of the cross-bar nt Ihe other end of the bed; then pase the rope under both parallels and back over 
theoppoHiieendof lliebar, and cord back to the front end as before, dividing each space of eighteen inches, so that when tlniahed 
the spaces will be nine inches between bearings approximalety; Ihe object uf a second cording is to counterbalance the stnJtl of 
tbe first, which would tend lo throw one parallel forward aud the other lo the rear ; draw the cords tightly. The bed is now 
OOinplete. To bsten the litter on the mule, lake for each end of the lilter a lariat and coil it in loops loikg enough tu reach over 
llle saddle-sent and half way down on each aide of the body of ihe animal. Fasten the ends in a lie around themiddleof the onilj 
then slip (he loops of the coiled lariat at end through Ihe small loops tied at the end uf the bars, and uver the ends of tb« imn, 
slipping liack into the notches ] ihe ends of the bars will then hang in tlie ends of the lariat coil suspended. Now fasten into 
ihe small loop ut each end of each bikr a piece of ivpe about four feet long, and around each riglit-lmud, or off-side milch, ulM . 
end of anolhei' cord long enough fur a belly-band for the mule. The lltler is now complete. To put in the mules : lead up tlM> ^ 
front mule first, Ihe smaller of tlie two; loose the lariat loops fnnu one end of the shafts; back the mule betweei 
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the lariat loop over the soat of the Badflle^ lifting both ehafVs equally; slip the detached lariat loop to its place and drop the 
shafts so that they will hang etjually ; then tie each short rope at the side into the pommel-bars of the pack-saddle so as to keep 
the ends of the bars at an equal elevation. Tie the rope for the Wily-band on the near side as on the opposite, and let the mule 
be led a short distance, with the litter dragging, to see if he is gentle. Put in the rear mule the same way except that he is led 
into the shalts, and the short ropes are tied into the cantle-bars of his saddle and his halt«r-strap fastened to the rear bar of the 
bed, short enough, so that he cainiot get his liead down under it. If the mules make trouble at all, it will be when first hitched 
up, and many which act badly at first will quiet down when they find they cannot break loose. They should be led around 
with the litter empty (care being taken to keep the front mule straight in the shafts) to accustom them to the work. To turn 
the litter, work the mules in opposite directions, the front one to the right, and the reai* one to the left, or vice versa. To go 
down hill, hold back on the rear mule; to go up hill, whip up the rear mule ; always start the rear mule first. On the road, a 
man should lead or ride each mule; also a man should walk or ride on each side of the litter to steady it or refasten ropes when 
required. Such litters will keep up with the cavalry column on the Inarch if properly managed. The litter should be halted 
as seldom as possible. If one gets out of order it should be passed by the others if practicable, and closed up when fixed. The 
rear mule should always be unhitched first. Everything about the fastenings must be strong enough, so that if the mules pull 
in opposite directions they cannot break either the poles or the ropes. No brittle timber should be used that may weigh as 
much as one hundred and fifty pounds without detriment. The litters can be carried on cavalry horses with cavalry saddles as 
well as on mules, if the horses are gentle. 1 have had occasion to use these litters : one, after the Piegan affair in January, 
1870; one, in the summer of 1875, to bring Colonel R. B. Marcy, Inspector General, U. S. A., from the Geysers to the Great 
Falls in the National Park;' and nineteen on June 27 to 30, 1876, transporting wounded men of General Custer's comraand, in 
the Little Big Horn Valley, Montana Territory. Very respectfully, your obedient servant, G. C. DOANE, 1st Lieut. 2d Cavalry. 

A few weeks, after these experiences in the command of General Terry,* Surgeon B. A. 
Clements, U. S. A., joined the co-operating colanfti under Qenreral Crook, as Medical Director, and, 
ill December, 1876, made an elaborate report on the operations of the medical department in the 
conjoined commands, a report^ including many interesting observations on sick-transport, especially 
after the engagement at Slim Buttes, September 9, 1876. As it was hardly practicable to extract 
these remarks from the context without injustice to the narrative, at the request of Assistant 



'In General W. E. Strong's work, entitled A Trip to the YellmosUme National Park, 4to (illustrated), Washington, 1876, it is stated (p. 75) that 
General K. B. Maucy, accompanying the Secretary of War in a visit tu the Geysers, fell ill August 3, 1875, and could not mount his horse, when Lieu* 
tenant Gubtavus C. DoaxK, 2d Cavalry, constructed for him a litter to be carried by two pack-mules. The following day the General rode fifteen 
miles on the litter, and for five da^'S subsequently ocx;upied it occasionally when horseback riding was too fotiguing. General Strono gives the follow- 
ing description of this litter: " Two poles, eighteen feet long and four inches in diameter, were lashed together in the centre, for the distance of seven 
feet, by weaving a network of pack-cord across, and forming a good, strong bed of sufficient width to admit a mule between the poles in front and one 
behind. The mules are to be fiistened to this litter in precisely the same manner that a horse would be attached to the shafts of a buggy, the shafts of 
the litter being strongly fastened to pack-saddles by means of straps. Upon the bed of the litter a buffalo robe was spread, and upon this a mattress was 
placed, with plenty of blankets and a pillow. Two of the m<ist gentle and suiest-footed mules were selected and hitched in, with a reliable man on the 
back of each." 

' Assistant Surgeon J. W. WILLIAMS, chief medical officer of General Tkrrt's command, furnished, January 9, 1877, the following memorandum 
of the arrangements made for the removal of the wounded after the lamentable affair of the Little Big Horn : "On the arrival of the infontry column 
under Colonel .foiIN GIBBON, 7th Infantr}*, on June 26th, it was imperative that fifty-nine wounded men should be transported to the confluence of the 
Little Big Horn with the Big Horn, a distance of about thirty miles, where they could be placed on the transport steamer Far West. It was of ui^ency 
that they should be removed without delay ft-om the immediate vicinity of the battle-field, made intolerable by the unbnried bodies of men and horses. 
General GIBBOM suggested transportation by hand-stretchers ; Dr. WILUAHS advised the construction of travois ; Lieutenant G. A. DOAMK advocated 
the use of two-mule litters. Specimens of the three varieties of conveyance were made the next day, June 27th, and were used in moving the wounded 
to a camp about five miles down, on the Little Big Ifom. The hand-litters proved useless, for the men employed as bearers broke down, and sufficient 
re1a}'8 could not be had. The travois worked welL The double-mule litters were ineffective, except for luggage, for the animals were so restive that 
the wounded feared to be placed on the littens. The next day, June 28th, new trials were made with the mule-litters and travois, selecting animals fttim 
General Cuhtkr's pack-train, in which the mules, recently subjected to long and fetiguing marches, were more docile and tractable. After these exper- 
Iments, on June 29th, General GIBBON directed (he construction of additional two-mule litters and travois. and, as fost as they were finished, the mule« 
were exercised in marching with them. On June 30th, 19 of the more severely wounded were placed on the two-mule litters, 10 on travois, and 30 of the 
less severely wounded on horseback. Each mule-Utter was attended by 4 men, one leading the forward mule, one the rear mule, while one walked on 
either side of the litter to steady the swaying movement of the side poles. Among the gravely wounded on the mule-litters was one amputated at the 
place of election in the leg, another with a shot perforation of the knee joint, and 4 with penetrating wounds of the chest or abdomen. On nearing the 
bank of the Big Horn, the leading mule of the litter bearing the amputated man knelt down and the patient rolled off, but was, fortunately, uninjured. 
Dr. Williams observed that much vigilance was requisite on the part of men leading the mules, to prevent serious accidents of this description. The 
travois, on which the wounded were carried transversely to the long side poles (see Flo. 28, p. 21), required the serA'ice of but a single attendant; the 10 
less seriously wounded men carried on these conveyances all stated that they found this mode of transport easy and comfortable. 

*The "Big Horn and Yellowstone Expedition," reinforced after the affair of the Rosebud, leaving its wagon-train and disabled men at Goose 
Creek, near the Big Horn Mountains, resumed the offensive, August 5, 1876, the command consisting of "about 1,500 cavalry, 450 infiintry, 45 white 
volunteers, and *24U Snake and Ute Indians," an aggregate of 2,235 rank and file. A train of 240 pack-mules carried the supplies, 2 mules being assigned 
lor medical and hospital stores and appliances. A medicine-chest, additional quantities of essential medicines, plaster, and surgical dressings, and 90 
canvas sacking-bottoms for litters, were carried on the mules. There were six medical officers, and each carried instruments and dressings on his horse. 
On August 10th, a Junction was effected with the troops under Brigadier General TERRY. The combined forces marched to the confluence of the Pow- 
der River with the Yellowstone, arriving August 17th. Here 34 disabled men were transferred to the steamer Far West. Marching northward, many of 
the men fell sick tn^m the use of alkaline water and exposure to rain and hailstorms, and five of the men were transported on two-mule litters. After 
long and fiitiguing marches, on September 9th an Indian village at Slim Buttes was attacked and captured. There were one man killed, an officer, and 
15 men wounded, in this aifair. Litters were constructe<l from the teepe poles, and the march was continued with 15 mule-litters in the ambulance-train. 
Approaching the Black Hills, the litter-mules stniggled with difficulty through the tenacious mud, and some of them fell in crossing streams and 
ravines; but none of the occupants of the litters received ii^ury. After a most exhausting march, the column reached the Belle Fourche and was 
joined by a wagon-train. Among the wounded who were carried for many days in mule-litters, in the most inclement weather, and over most difficult 
countrj', was one with a shot fracture of the femur put up in a plaster bandage, and an officer amputated at the place of election in the leg. 
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Surgeon-General C. H. Crane, U. 8. A., Surgeon Clements forwarded from Fort Saanders, Wyo- 
ming, January 15, 1877, the following memorandum on the construction and management of 
horse or mule-litters: 

" Litters drawn by mules or horeee are not to be regarded as a last resort for the transportation or wounded men. On 
the contrary, they are superior to any other mode of land transportation for certain classes of wounds. These wounds are, 
especially, gunshot fractures of the bones of the lower extremity and, particularly, of the femur. Mules are preferable to horses, 
being smaller, more sure-footed, and having a shorter step. Ordinarily, and especially in Indian warfare, the mules will be 
selected from the pack-train ; but in some cases it may be best to select them for this special purpose alone before leaving the 
supply depot. When not in actual use, the mules are left with the pack-train in charge of the packers. The packers in 
charge of the litter-mules assist in hitching up and unhitching, and instruct the men in the management of the mules, tying 
knots, etc., and accompany the litters on the march. Tlie mules selected for each litter should have unequal steps, other- 
wise a swaying motion is given to the litter. The ordinary pack-saddle, as distinguished from the Mexican or Califomian 
' aparejo,* should be used. A litter consists of two poles about four inches in diameter and eighteen feet long ; two stretcher- 
bars or poles, two and a half inches in diameter and three feet long ; and a canvas bottom, five and a half feet long and two 
and a half feet broad, with eyelet-holes at sides and ends, which are to be lashed to the poles with rope. The 'travois' (so 
called) is similarly made ; but the rear ends of the side-poles rest on the ground, and it is drawn by one mule. Raw-hide may 
be used in place of canvas, and it can be had, in case of a successful fight, by skinning dead horses or ponies. If the side-polea 
are less than eighteen feet long, the rear mule cannot see where he puts his feet, and his head will project over the body of the 
occupant of the litter, and may injure him; and for the same reason the rear mule is more apt to stumble or fall. The litter is 
best adapted for a rough country, and, for cases of fracture, the ' travois' (so called) will answer for a level or rolling country 
and for wounds other than fractures. Six to eight poles, an(^ the same number of stretcher-bars, can be transported on one 
mule. Twenty-four canvas bottoms can be transported on one mule. Tlie following number of men — mounted — is required : 
One private for each mule, one corporal for each set of two litters or four travois, one sergeant to each set of six litters or 
twelve travels, one or more line officers. The officers and men to be detailed from the same company — discipline and efficiency 
being better secured thereby. A medical officer has general charge of the litter-train, but confines himself to his professional 
duties and the general direction of the train on the march. A steward and nurses likewise accompany the train on the march. 
In hitching up and unloading, one man holds the horses of the men of each set of two litters or four travois. The front mule 
is always led; the rear mule will often move more evenly and more in harmony with the leading mule if left to himself. Tlie 
rear mule of the empty litter may be detached, and the litter drawn as a travois until needed. The wounded man lies, prefer- 
ably, facing to the rear. The loaded litters march in rear of the leading column of troops — preferably in rear of the Infantry — 
and start with the advance. The empty litters march in fi*out of the rear guard, accompanied by a medical officer. Certain 
troops — preferably Infantry — are designated in orders to protect the litter-train in case of attack en route. The word 'travois' 
is used for convenience. I am in doubt as to its orthography, derivation, and true meaning. I have heard mentioned, incident- 
ally, made that Parkman, in some, one of his works on the Indian tribes, writes of their carrying their goods and children on 
' travaux.'" 

Assistant Surgeon J. H. Patzki, 17. S. A., who was assigned to the charge of the wounded of 
the infantry detachment on this expedition, forwarded from Fort D. A. Russell, January 25, 1877, 
a report on sick-transport, from which the following extracts are made : 

*' In Indian warfare wagons and ambulances are usually pushed as far as tlie nature of the territory will permit, but 
when the column cuts loose from the train, accompanied only by pack-animals, there is, as a rule, nothing provided to carry 
the sick and wounded. The surgeon relies on the old, traditional trarie, or on the mule-litter, which, ordinarily, can easily be 
extemporized by constructing a bed or seat of blankets, canvas, or raw-hide, between two stout but elastic saplings; the former 
fastened to one mule and dragged as a kind of sledge, the latter carried between two mules. I confess that the matter of trans- 
portation under these circumstances has always caused me much worry; there is nothing on hand except, occasionally, the 
canvas-bed, rarely the harness, but never, in my experience, the most important part, the poles, which, it is trusted, will be 
obtained from the timber along the river -banks, on which the hostile camps are usually met, or from the tepee-poles should a 
village be captured. In the latter case, abandoned trav6es, ready for use, are generally found. A load of barked and seasoned 
poles could be easily carried by a few mules; but, as a rule, no animals are set apart at the outset for transportation of sick and 
wounded. When the supplies are reduced by daily consumption, animals become available ; but not to the extent one might 
suppose; as, in the course of the trip, they become progressively weaker, and their loads must be lightened. * * This want of 
ready transportation was felt during the engagements at the Rosebud, in June, 1876, when the command moved without even a 
pack-train; it was embairassing in the extreme to shift the wounded, to secure for them shelter from the fire by mounting them 
on horses, en which some vreve supported by comrades mounted behind them, while others were carried in saddle-blankets 
supported by carbine-slings. * * Ready transportation, available at any moment, is a great desideratum in Indian warfare ; 
it would expedite the movements of the troops, lessen suffering, and reduce the danger of the wounded and dead falling into the 
hands of the savages. I have no experience with Dr. McElderry's litter; but, in my opinion, the necessary material to quickly 
c<mstruct trav6es or two-mule-letters would meet all that can be desired. Both are excellent in their way ; though I confess 
that I do not share the favorable opinion, amounting in some to enthusiasm, in regard to the trav6e as preferable to the litter. 
I think the popularity of the former is partly due to the fact that it is the most common conveyance, as saplings of sufficient 
length to construct mule-litters are not often found, and on account of the easier construction and the fewer animals required; 
partly to the opinion of the wounded, who glides along with less suffering than anticipated on a rude conveyance upon which he 
looked with dread; and, finally, to the relief felt by the surgeon when at last he sees his flock safely stretched on the trav6es 
and keeping pace with the troops. * * Its Indian origin also lends the trav6e, in the eye of the novice, a certain charm. 



BY PACK ANIMALS. 25 

From personal experi«nce, nnd frfim conversation with the wounded. I consider the IravAe decidedly Inferior lo the litter. The 
palirnts are cnmfortabl,r carrinj in tlie latter, if profierly cotiBtrjcted and prnvided with a huod; and, ecpeciallj, if to arranged 
tbat the rear animal can Bee the ground and pick hie way ; and, if the animals are well selected as tn gait and temper, and 
carafiilly led acrosa the gulches and obatruetions, (o prevent the rear animal from jamming againiit Ihe one in front. They have 
the additional advantage of allowing euspeneion of the fracturtd limba and carrying eome medicines and dressings in them, 
while streams of moderate depth are crossed with less difficulty than with travfies. In deep snow, on account of the plunging 
and stumblitkg of the animals, hampered by the litter, and on account of the smooth gliding of the travAe, I would preftr the 
latter. Perhaps, also, in the rare instance where the trail is abruptly winding Ihe greater length of Ihe litter niny become a 
hindrance. The travfie has the advantage, that its rear end can be lifted and eorried over obetruetions. I have found that 
wounds of Ihe trunk, and even fractures of the thigh, if well dreeeed in plaster, are less painfully carried iu travie* than in- 
juries of the head and fractur«« below the knee, as patients suffering with the lait-named injuries are more distresBed by Ihe 
jarring and bumping, atid by contact of the feet with the ground, IS llie pules are unduly slender and elastic, or the canvas 
loo baggy, the patient is apt lo have the greater part of the bed come in contact with the ground, especially if this be uneven 
or covered with brash. Weak, fainting patients are apt to collapse into a heap and to be dragged, or possibly dropped out, 
through the carelessness of nurses, as I have witnessed. In the litter, the patient can easily be secured by surcingles. EVac- 
lures uf the upper extremities, well splinted <ir bandaged agunst the trunk, are best carried an horseback, as are all slighter 
injuries. Of course, where poles of sufficient length or the nece«sary nnmber ol animaia cannot be obtained, then the travie, 
(he simpleet but rudest possible conveyance, is the last refuge ; it enables the surgeon to drag his wounded along dead or alive, 
but the groans or set faces of the sufferers betray that tbey are not on a bed of roses. Some say that travtes are more com- 
fortable than even ambulances; thie is not borne out by my experience; but, I think, the litters are; not, however, more so 
than ordinary band-litters, or hammocks slung in wagons or ambulances. The travfie, as I have seen it, constructed by our 
troops, is decidedly inferior lo the Indian original. The latter is usually hooded with wicker-work; the poles are weU-eeaKmed, 
lunger, lighter, and more elastic; they converge at their lower extremity inelead of diverging, thus preventing somewhat 
the eliding down of the patient ; the seat or bed is of platted mw-hide covered with a robe, less baggy than blankets or eanvM. 
Id these, with Ibeir intimate knowledge of their territory, Indians carry their «ck and wounded with comparative comfort over 
the short distances they ordinarily travel when changing camp fur grass or game. I have noticed that they carry fractures ol 
the 1^ on horseback, the limb dressed in their wil low-splints, — similar but inferior to our co-aptation splints, — and suspended 
from the pommel of the saddle." 

Acting Assistant Sargeoii V, T, HcGillycaddy, wbo itaraediately sapervised the transport of 
the wouDded cartied on trac^ in this expedition, visited the Army Medical Uuseum November 15, 
1876, and presented a miniatore 
model of such an appliance at- 
tached to a borse. In this model, 
unmbered 813 in Section VI, 
the aleimat« limit of simplicity 
is aimed at. The draagbtsman 
has tried to represent it in tbe 
atljacent wood-cat (Fia. 33). A 
sackiog-bottom is lasbed to two 
poles that are separated by tra< 
verses, and secured to the«tir- 
mp leathers of a cavalry borse 
equipped witb the regulation 
saddle. Ihe soldiei's pack makes 
a pillow, and a blanket is thrown 
overhim. Dr. McOilltcuddy has 
conimanicated an a<KX)nnt of tbe 
results of bis observations on the ntility of this form of drag, with commeuts ou its merits when 
compared with the two-horse litter. Extracts are sabjoined of such portions of this paper as has 
not been anticipated by previoas reports. It is dated Oamp Bobinson, Nebraska, January 27, 1877: 

"I have the honor to submit the following report on the comparative merits of the travois and two-horse litter 
a* means of transportation for sick and wounded in service on the froulier. In reports heretofore rendered, more or less con- 
fbsion has arisen from the indiscriminate appiication of the term horse-litler to both of these conveyances, whereas they ar« 
.totally different, each having its own peculiar advantages and disadvantages. The horee-lilter {properly speaking) is a two- 
animal arrangement, and is Bubstanlially the same as the ordinary haud-Iitter. or Htrelcher, in use in the army, either horses 
or mules being substituted for the men, who ael as elrelcher-bearers, one animal being bameesed between the poles before and , 
the second between the poles behind; the patient being placed on a piece of canvas or other material, stretched between tbe 
poles in the intermediate space. The travor, travvir, trams, traseaa, travaiie, or InuaU (as it lb variously spelled), is, on the 
relcher in the way it is used. * ' The animal being bitched between the poles in front, the after 
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of the animal. In fact, the liorse-litter ie carried by the aniroalB, while the travoig is dravn. SometimeB tivo animals are used 
with the travoiff, harnessed in tandem ; but, in my experience, I find one animal sulficient for the load for any ordinary march, 
even in a rough country. * * The travois may have been employed years ago by our medical officers on the frontier; but it 
certainly never was used so extensively nor brought before the public so prominently, as during the present Sioux war. I had 
good opportunities for observing the comparative advantages of the travois over the horse-litter while on the Big Horn expedi- 
tion during the past summer, especially af\er the engagement at Slim Buttes, when I was placed in charge of the transport of 
the wounded by Surgeon Clements. For transportation I employed nine travois and three two-horse litters, and carried the 
wounded a distance of about eighty miles, from the field to the northern portion of the Black Hills, where wagons were pro- 
cured. Our route was over a portion of country untravelled, and in some places very much broken and hilly, and, in other 
parts, very difficult on account of the numerous small streams, which made the ground very soft and almost impassable, even 
for cavalry. One objection to the two-horse litter is, that two animals are always required witli two men to each animal, one 
to lead the other to drive. So, to transport one patient, two aniuals and four men are required. With a travois, but one animal 
and two men are necessary. With the two-horse litter, if the leading wishes to travel a little more rapidly than the after animal, 
one or other animal is apt to pull or be pulled out of the harness, and the litter come to the ground either by the foot or head, 
causing the animal that remains attached to be frightened, which results in more or less damage to the vehicle and patient; on 
the contrary, if the after animal hastens a little, then there is apt to be a collapse. If one of the animals stumbles and fS&lls 
down, either the other has to come also or the conveyance is broken, and the person carried thrown out. There is another 
objection to the two-horse litter; if both animals keep step, the litter begins to vibrate, from the regularity of the motion, afid 
increases to such a degree as to almost throw the patient out. It is for this reason that men employed as stretcher-bearers have 
to break Bt«p; if, on the other hand, the animals break step, the result is a kind of a compound joggling motion which is very 
unpleasant to the occupant of the litter. I find it necessary to carry long straps around the litter and patient, to prevent his 
being bounced out. If the animals become unmanageable, and the patient is by any means thrown out, or throws himself out, 
he has a long distance to fall, and is apt to sustain further injuries. In crossing s<ift swampy ground, should the animals get 
to fiounderiug, they being both fastened to the same conveyance seriously interfere with each other, which renders them 
entirely unmanageable. Besides, owing to the peculiar manner in which the rear animal is fastened to the litter, it is impossible 
for him to regain his feet. The litter cutting ofif the sight of the ground from the rear animal, makes him particularly liable to 
stumble. In fact, in being forced to use two animals in the litter, the liability to accident and trouble is more than doubled, 
without a corresponding amount of benefit resulting. The travois, on the contrary, is easily constructed, requires but one 
animal and only one man to manage. Should the horse or mule for any reason become unmanageable, the patient has 
only to roll off, being but a few inches from the ground, and therefore runs very little risk of being injured. On moderately 
smooth ground I have frequently traveled with the trav^e at a trot, without inconveniencing the patient, a thing impossible to 
do with a two-horse litter. In view of these facts, I consider the trav6e in every way preferable to the horse-litter, and, unless 
over good roads, it is preferable to the ambulance- wagon. I have heard patients, after having been transferred to the wagons, 
wish themselves back to the trav6e. As I have before remarked, the trav^e is very easy of construction, and with a limited 
supply of tools, finding myself one day several miles in the rear of the column with a sick officer unable to travel on horse- 
back, I succeeded in constructing a very comfortable trav^e in the course of an hour, using small pine trees for poles, and inter- 
lacing the lariats of the horses between the poles for the support of the patient; in this case the only tools available were our 
belt-knives.^' 

Assistant Surgeon J. B. Gibson, U. S. A., on returning from the Powder Biver expedition ^ 
against the Sioax in November and December, 1876, transmitted from Fort MePherson, Nebraska, 
January 24, 1877, the following observations: 

• • ''The old traditional travois, with its rude construction and apparent imperfections, is, in reality, a great boon. 
It is open to objections ; but, when the nature of the service, character of the country, and limited facilities are taken into con- 
sideration, the travois comes prominently forward as the means, par excellence, for the transport of the disabled. It is not equally 
well adapted to all the emergencies incident to Indian warfare; for, in many cases, doubless grave perplexities would arise, as, 
for instance, in shot ft*actures of the lower extremities; here its advantage is questionable. Yet, in the last campaign, two cases, 
one shot-fracture of the upper thigh and one involving the hip-joint, were carried for a distance of fifty or sixty miles, ft*om 
battle-field to supply-camp, with the utmost comfort. These patients were in plaster of Paris dressuigs. In fact, on their sub- 
sequent transfer to ambulance wagons or to swinging litters in army wagons, their expressed preferences for the travois were 
most pronounced. * * The two-mule litter was not useil in the Powder Run expedition. My experience with it is 
very limited, having seen it used in but one instance several years since. The objection to it consists in the difficulty of securing 
animals uniformly gaited, in the liability of the rear mule falling or being dragged by the lead mule ; also in the varying devia- 
tions ftx>m a plane surface which the litter describes in traversing very abrupt country. It has also some advantages; for instance, 
in crossing ibrdable streams and swift currents the patient's position is far more secure and comfortable than on the tmvois, the 
latter necessitating the services of attendants to secure the ft'ee ends of the drag, and to wade the streams carrying their burden. 
The rate of travel attainable by mule-litter is much greater than by travois. The drag-littecis readily prepared fix>m materials 
at hand; white-pine saplings are the poles, and canvas stretched on them forms the bed. The Indians use raw-hide or robes. 
Oftentimes the Indian litter is found ready for use in a captured village. * * The use of the modern expedients, with 
their elegant appliances, harness, gear, etc., seem to me to be excluded simply for*the reason that, in such campaigns, the number 
of pack-animals is usually limited. If the number sufficient to transport medical supplies alone is furnished, the medical officer 

> The "Powder River Expedltiun" against the 8ioaz, under the command of Brigadier General O. CROOK, commence^ November 14, 1870, and 
terminated December 29, 1^6. The expeditionary force coQi»i»ted of eleven companies of cavalry, four of artillery, and eleven of infontry, an aggregate 
of 74 officers, 1,441 enlisted men, with 355 friendly Shoshone, Pawnee, and Arapahoe scouts. November 35, 1876, Colonel R. MACKENZIE, 4th Cavalry, 
attacked and captured a Cheyenne village on the north fork of the Powder River, on Bates Creek, and lost six killed and twenty -seven wounded. 
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iDBj coDBiiler hinuelf fortanata. A mule can be utilized in two waj*: he goes out packed with eoramittary Buppli«8, which, 
when tiniHuni«l, raaks the niiimiJ, with liia pack-aadcile, available for emergencies, — ha genprally returns ihe bearer of a litter. 
Of course it would be deeirahle t« have the meana of transportation of sick and wounded entirely and aolely under medical 
direction. The aiiinialg should he pre»ioualy aelecfed, accuBlomed to their hameea and new duties ; alao, Ihey should, from the 
■tart, be reserved for this service alone.' By this means the transportation of pach-aaddlee, harness, etc., is secured, otherwise 
it would prove a matter of no little difficulty and annoyance to have ths gearing and poles of perhaps thirty to forty litlera 
carried. For the above-cited reasons, 'chiefly, I conaider the improvised litter preferable to more rnoiieni appliances." 

Assistant Surgeon D. L. Huntington, U. S. A., who has had much frontier ex|>erieDce, has 
kindly furnisiied tbe reporter, from Soldiers' Home, Washington, January 18, 1877, the following 
remarks on army sick-trannport under conditious of exigency: 

"Such experience as I have had on the frontier and in Ihe midst of hostile Indian tribes leads me to the conchision that 
all the common furms of apparatus fur transporting badly wounded men under circumstances where wheeled vehicles cannot be 
used are serviceable and useful ; the circumsinnces and peculiarities of any given situation giving to each form of ap(>iratus its 
particular value. Under the widelj' varying geographical diversity of our country, I doubt the possibility of determining upon 
any one apparatus which shall be equally serviceable in all places and under all conditions. The necessarily irregular and 
peculiar warfare waged with hostile Indians renders it impracticable, in many esses, to properly fit out a scout for an emergency 
with all that is desirable for the contingencies of action; and it often happens that, most unexpecteilly, and in the most in opportune 
places, the ingenufty of a medical officer is fazed lo Ihe utmost to provide transportation for h man wounded in a sudden Indian 
attack, or injured by accident al a distjuice from camp or aettlemeut. Even with eipedilions fitted out for the express purpose 
of neekiug and fighting Indians, the character of the country often presmts such obstacles to the use of the ordi[]ary conveyances 
fur the wounded, thai Ihe medical officer is perplexed to know what material even can be taken, which may be serviceable in 
Stiing up transport apparatus when needed. Again, it not nnfrequently happens that in the hot pursuit of Indiana who are 
seeking safely in almost inaccessable mountains and caiions, it is uecessarjr to abandon, for a time, Ihe puck-trains and follow the 
enemy in the lightest order. In such situations, the transport of an unfortunate wounded man to the baae of supplies is a difficult 
and dangerous matter, and the medical offiiier is here required at once to suggest and practically carry out some plan that will 
ensure the safe removal of the man. Under such circumstances, I was once obliged lo transport a soldier, wounded in tlie abdo- 
men, a distance of twelve roilee along the narrow bed of a creek filled wilh boulders and obstructions. I was fortunate enough 
to find two ash-saplings which, with a blanket stretched across, made au improviaed litter, on which my patient was bome, by 
relays of men. with comparative ease and comfort. At another lime, a man l>elongiiig lo a small detachment sent out from ft 
scouting party was wounded in the leg by the accidental discharge of a muskel. FiniUng it impossible to place the man on boTW- 
back, and unsafe lo detach a small parly lo seek llie main cummsrid, his comrades carried 
him a distance of about three miles, by forming a seat with their hands and anus, similar 
to the chairs made hy children in their games (FlQ. 34). During the late war, I saw a 
soldier, who had been wounded at sonie distance from his command, conveyed lo a place 
of safety by laying him prone across a saddle, the stirrup of one side being sufficiently 
lengthened lo aSbnl support for one foot The horse with his burden was then led quite a 
distance. I am familiar wilh auother instance, where a man, badly wounded, was con- 
veyed about a three-days' journey in a cot or hammock formed by securing a blanket lo 
two lariat ropes; the ends of the ropes were gathered and carried by his comrades on horse- 
back. All military surgeons know of instances where wounded men have been carried 
rom the battle-field on muskets with an overcoat laid upon them for a bed. Under the 
urgent demands of necessity, the fruits of ingenuity are sure to come to the rescue. Of ihe Fio. 31.— Seal mads hj oUuj^ng unni. 
usual apparatus for conveying wounded, the ordinary hand-litter is Ihe simplest and gen- 
erally the most useful in the greater number of cases, particularly when Ihe command is large and the distance to be travelled 
not eicessive. It can ba easily secured lo a pack-saddle, and, wilh a little attention from the mule driver, it may be safely 
carried a long journey. If it becomes necessary lo penetrate canons or ravines, impraclicable for the train, it can be carried on 
men's shoulders. If called into requisition for transport for long distances, it must, of course, be carrinJ by relays of men. Oyer 
rough country, it is Ihe easiest and most comfortable mode of conveyance for the wounded, although laborious and fatiguing to 
the command. The litter for two mules is a comfortable and easy mode of conveyance, provided the mules are quiet and have 
been trained to its use; otherwise, the unsteaily motion and frequent jerks, cause much pain to the sufferer. It is inapplicable 
over very rough country, and in narrow-winding mountain trails or in densely -wooded and unbroken country. The travie is a 
common and fiuniliar mode of conveyance, easily improvised, and not uncomfortabio. The side-poles for its construction may be 
carried with any {lack-traln in the manner in which the Indians carry their lodge-poles. The most favorable condition for its 
use is over plain country. In rough country, and in mountains, it is dangerous. I have had no experience with the cocolelj 
but doubt if it would be of much service with the small mule so common in the West and over mounlun trails. Judging thini 
the description of such mounted Hlt^ra for one mule as have been successfully employed on several occasions, I should think 
that probably future experience will succeed in perfecting it to such an extent as lo make it a very desirable conveyance for 
general use. Even a limited experience in the Indian country will serve lo bring out all the latent ingenuity of a medical officer 
in devising apparatus suitable to the end to be attained ; and he will at once leani the value of such malerial as can be readily 
carried by man or beast, as rope, buckskin thongs, and blankets." 

■ Tlie Biitiih MiliUrs ly/iin Manual (ie«3, p. 3TJ remarlit. in Iba Uirecliau loi Loadinff af Pack-AninaU. "Orent jDdgmenl 1i required In load- 
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Assistant Sargeon-General G. H. Graue, U. S. A., has noted a canons expedient by which, in 
the absence of any regular appliances, a wounded man was transported a long distance in the 
mountainous regions of Oregon : 

''I believe that the nature of the country where troops are operating against Indians must determine the question as 
to the best way of transporting the wounded men ; and that there will generally be found in the command sufficient ingenuity 
and means to successfully overcome all obstacles, and to devise and carry out the most appropriate methods of transport. I 
have had occasion, during several Indian campaigns in California and Oregon, to use litters for carrying wounded men over diffi- 
cult mountain-trails; in one instance, for a distance of forty or fifty miles. This difficult and tedious undertaking was accom- 
plished by hand-litters, constructed on the spot, from such material as happened to be available, generally by lashing canvas or 
thongs of raw-hide to poles cut in the woods. I have never used the so-called travie or traversine, or Indian litter; I have 
seen a wounded man safely carried by his comrades for a distance of over fifty miles, along bad mountain-trails, packed on an 
apturefo on a mule's back. He was placed in a seroi-recumbent position facing tlie mule's tail, reclining in the frame of an old 
trunk, from which the lid and one end had been removed. His wound was from a rifle-bullet that had perforated the muscles 
of the upper third of the thigh without touching the femur. It was so painful that he could not be carried in the usual way, 
on horseback, as I have seen safely done in several other instances of shot wounds in the same location.^' 

In an endorsement on the papers relating to the Rooker saddle attachment, General W. T. 
Sherman makes the following observations on the transport of wounded in cases of emergency:^ 

'^ When wagons are present or near they are, of course, the best possible, because the wounded man can be placed in a 
position for carriage by the surgeon in charge, according to the nature of the wound. When there are no wagons, the stretcher 
improvised on the spot out of blankets and poles is the best possible, carried by men or arranged to a horse, like the lodge-poles 
of the Sioux. These are better than this saddle. A wounded man, ninety-nine times out of the hundred, wants a recumbent 
position as soon as possible. If the occasion does not admit of this, then he must be carried on the back of a man, or on a horse, 
with a comrade behind him to support him and guide the horse. All sorts of saddles have been tried for carrying wounded 
men, but as a rule they are always left behind, and though I would not discourage the inventive genius and effoiis of men 
humanely disposed, I would trust to the ingenuity of the officer and surgeon on the spot. Mr. Booker's saddle seems to have 
been issued to General Custer and others competent to judge, and the only answers I find in this series of papers are that of 
Captain Mix, 2d Cavalry, and of Dr. Maghee, both of which are unfavorable. This matter, as well as others of a similar 
nature, may well be left to the ingenuity of the troops interested, who are fully qualified to take care of themselves in all the 
contingencies of war." 

^Notwithstanding the opinions of officers of distinction and of large practical experience, I am 
unable to convince myself that it is prudent or economical to confide the matter of sick-transport 
to the ingenuity of troops. Because there will generally be found in military commands sufficient 
ingenuity to construct a bridge, it is not considered expedient for the engineers to neglect the 
study of trestles and pontoons; and whatever aptitude the men may have for foraging, a regulated 
administration of commissary, quartermaster, and ordnance supplies is deemed essential. So, like- 
wise, in the medical service of armies, if the difficult problems concerning the transport of sick 
and wounded men, with due care for the safety of their lives and alleviation of their sufiferings, are 
not studied out in advance, there will be great detriment, on numerous occasions in campaigning, 
to the efficiency of the fighting force.' Experience having demonstrated that, in our army, some 
other mode of transport than by hand-litters and wheel-vehicles is imperatively necessary, it is 

>Captaiu A. MOORB, 3d CaTRlry, October 3, 18TJ, forwarded, ftoin Fort McPherson, Nebraska, to the headquarters of the Department of the 
Platte, a memorandum in regard to the equipment necessary for the successful workinfj^ of a pack-train to accompany expeditions against Indians, con- 
taining in substance the following practical hints : A thoroughly qualified chief packer should be engaged with two or four assistants, according to the 
duration of the proposed scout. He sees that the aparejos are properly fitted to the mules, which takes time and care. An aparejo fitted to a small mule, 
such as are used in Arizona and New Mexico, should not weigh over 18 pounds. In the Department of the Platte, where American mules are used, the 
weight of the apare)o should not exceed 22 pounds. The packer and his assistants should put on and off the aparejo, carefully atten<Ung to galls or 
sores on the pack-animal's back. He should forbid the blankets of the pack-animal from being iised as bedding, and see that the dock or crupper is 
kept clean and well greased, as pack-mules in a mountainous country suffer more from lacerated tails than from any other injury. He should daily 
equalise the packs, favoring the weaker animals. The aparejos furnished in the Department of the Platte were not properly fitted to the moles. To 
procure competent packers Captain MoOBK believed it to be necessary to send to Oregon, Idaho, Nevada, or Ariaona, where the roughness of the country 
precludes the use of wagons. Captain MOOBK states that he had used aparejos on Indian expeditions almost continuously since 1867. and was convinced 
of their superiority to other pack-saddles. In December, 1671, Captain Mooou turned over at Tucson a train of mules in perfect order, that bad followed 
his company over 4, COO miles in less than a year, bearing packs on the aparejo. In forwarding the report of which the foregoing is a brief abstract, 
Brigadier-Qeneral £*. O. C. ORD remarks that the "Mexican aparejo is much used throughout Mexico, California, and the mountidns of NevadA, Arixona, 
and Utah, and that no intelligent packer will allow an old-style pack-saddle to gall his mules if he had means to make, buy, beg, borrow, or steal a decent 
aparejot" * * Lieutenant-General P. H. Sberidan, in transmitting the report, remarks: * * ''There has been a great variety of opinions as to 
the i«1ative value of pack -saddles. If a corps of Mexican packers are to be used, it is absolutely necessary to have aparejos, because that is the instm- 
ment which is their beau ideal, and there is no people so celebrated fur beastly mule-cruelty as the Mexicans. When mules follow a scouting party 
which travels at a rapid gait, to keep their backs well is a difficult thing, and no odds how well adyusted the saddle may be when the mnle starts out, in 
a few days, the fatigue and loss of flesh destroys the first adjustment of the saddle to the pack. I have packed extensively with skilful Mexican and 
American packers, with aparejos and pack-saddles, and have found the condition of the mules and the condition of their backs to depend very much 
upon the speed with which they were driven, and the roughness or smoothness of the country over which they travel," 

^ To such an extent that in several of the expetUtions against Indians in 187H, four men and two animals were subtracted fit)m the effective force fi>r 
every man sick or wounded, a most unprofitable expenditure of labor. 
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important to determinfl the beet method. Assnredly Ibis cannot be tbe derotioD of two animals 
and four soldiers to tbe carriaee of one aick man. It is known that in couatries varying in climate 
and geograpbical cotifigaration as widely as Algeria, Bussia, Itiily, and Mexico,' it has been foand 
possible to trausport two wonuded men by one mule, and that only one muleteer was needed for 
every two mnles. Tbe ntility and economy of such ho arrangement are so obvions, that, notwith* 
standing the expense and systematic care required to provide animals of sufficient strength and 
docility and men ndcQuately instmcted in the training of the animals and care of tbe wonnded, it 
would be feasible and desirable to renew tbe attempt to secnre its advantages, aa has been success- 
fully accomplished in other armies. It is probable that, with suitable pack-animals* and traine<l 
bospitul men, tbe advantages in comfort and economy of perfected cacolets* and litters over rude 
improvisations,* * however ingenious, would be recognized. Id a shipwreck, one admires the ingenn- 
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haTe to perform, fbr carrying tnppliei over ruoky and preclpitoue deAlet. or In the interior of a country where there are no road., beoante Ibelr lo4d* are 
properly prcpertloned to Ibelr ti» aod power of endilianCB; but only a mule tkali. capable of carrying withont dlalreH a weight of from four hundred 
pcuDde to Aire hundred pound, can do the work required in the Enrupean mode of tick'rran.pcrl, and Any attempt lo get mulct of leal power to perform 
tbit lerrice talirikclorily iiiihI olway. rod in dlHippdntment and laH."~LoHaHOR(, op. dl., p. Sfiy. Pack, In oommerse, denolei a quantity of good) 
made np in Icadt or balei fur carriage {Kuis'h Cieloprndia, Am. ed,. Vol. X2VII): "A pack of wool la a bone', load, ocnieiniag Hrenteen nune and 
two ponnda, or two hundred and forty poundi weight." In ihe Report of Q. B. McClellax It It gtated {op. cH,. p. 3SJ (taal Id Ibe Pnuilso Hrrloe the 
aormal load of ■ pack-animal wai then (1B3.^) eetlmBled al two hundred and four pound.. 

■The darlntlon of the tenn eocokc i. doubtful. H. Urrat IDiclitnairt dt la hangut Franftlit. T. I, p. 449) uya: "Hot ulM dani lea 
Pyr4nAe«." It hu been iuggeeted, according to Profettcr LONOMOHK (i^. at., p. 37-J). that Ibe word may be derived from the retemblaDoe In principle 
af the inidB.chaiT to ihe arrangement fhr carrying milk in oatkt .lung on a mule itdqaeau tait}. employed by the peatanlry in the loath of France, when 
BDUie-llttere and oh^n were flrmt provided, a. a part of the ambulncce outfit (or the Iroopi on their way to Algeria. It bat alto been aappeaed that 

In the Pyreceei to detlgnate the burden of a pock-nnlmal. The eminent Rutiian loixeon FlBODOrr ocounend. Ibe csoclet IGnaidiSgt dtr AUgt- 
MeiHn Krir^KhiTurgit, 18B4, p. 42) : "In the Cuucatui, I tetted teteral Hoiea the Algerian tiantpurt aaddle and chair. I conveyed lu tbe Hma, on 
burwe, thnmgh Ihe narrow deSlea of Dogettan, eeveral wounded nlth oompound fracture, of the leg, after having •eeumd the injured Umb in paile 
bandage.. The tranipnrted men found Ihii Diode very oomfortable." 

'Ad abitracl from f. Jaooh's TraotUiti (He Fkilippima 'London. Chapman & Hall, 1ST6) It given lu Harper'i AVie ifenCUy llaffatiHe. tOt 
December, 1^16 (Vol. LIV. p. 78), and oontalnt, among iti Dnmemui illnttntloni, a drawing uf a Facava (FED. 3S}. a eonveyaaoQ drawn by a buflklo, 
aitd employed by tlie country people aboul Manila. Tbeihafti, ftame-wnrk, andbixly an of bamboo i tbe oullaraDd Dota-baod of Ibe buHkloof ohaic 
«ne, and Ibe roof of pandanui leave.. Tbit amngemeiil (Umlibee ■ hint for making IravAei more oomlbrtable. Unhappily tbe bamboo, admirably 
•aited Id the ooiiitnicllou of lilteti and Itreloben, It not available In thle ounntry. ROuucH IKtUiimrf ru lintr tonxM /fir den fVttden oft Kritfft- 
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ity and intrepidity with which Bailore constrnct a raft, yet does not hold the commander blameless 
if he has neglected the precantion of life-boats. It may be assumed tbat, to introdace in our army 
a system of sicli-transport on pack-animals, it is requisite to provide suitable mules or ponies and 
men skilled in packing them. Opinions of officers charged with trains appear to incline in favor 
of the aparejo in preference to other forms of pack-saddle. M^jor-Qeneral Scbofleld, April tO, 
1874, promulgated a set of instructions by the lamented Lieatenant Grant,' on the mode of pre- 
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paring ami packing this form of saddle, inetniotioDs bo imiJortant that a condensed abstract of 
them, with illustrations, is placed in a footnote. The cross-tree' and other patterns of pacfc-saddlee 
have also their advocates. Ambulance-chairs and litters could probably be adjusted with almost 
equal facility to several varieties of pack-saddles ; what is essential is that there should be trained 
males or ponies' and skilled packers. Until these indispensable adjuncts are provided, the 
improved cacolots and litters found nseful in European armies cannot be advantageously employed 
in our service, and medical officers will probably resort in emergencies to the Indian drag or trav6e,' 
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lapracllca. O. B. MCCI.ELLan. In bii Kepurton European Armiaain 1KU-3H, itnlfs (ap. cil,. p. 318) tbal in Ibo French Hrrioo tho average height of 
paok-bomai wa. Bied at 14 hnodi It Inch to 15 honda I inch, and that of paek-mulai at 13 haodi 3 Inobte to IS bandi l| Inoh. 

Ildee of tha animal, while ibe olbar end la l^ft to Irail upoo the ground. A pri>Jaa1iun ia raiaad fir tha feel to real againit aod pmenl tbe patient ffom 
sliding down. Inalfud of canvna, tbe Indiana aoiDellinee laah a large willow baahet aoroia tha polei. In wblcb they place Ibe penon to be tranaported. 
TbaanlDiati hameftaad lo Ibo iittar muat In aorefully ounduotod upon the march, andf^otlon uaed Ld paaaing over rough and broken ground. 
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or to the two-horse litter, conveyancea tliat have been fully described in the preceding pages. 
As I close tbie report, tbe following commtinicatioD in received from TSev Orleans, dated Marcb, 
1877, from Assistaut Medical Purveyor B. Swift, U. S. A : 

"During the Mexican viar, Lieut^tiant Schuyler Hainillon. aide (o General Scott, wns severely wouniled by alanoe, two 
and a half inch«« nide, IhruHled Hix and a half inches into the right lung from behind, at Hille Florae, a foundiy where sbot and 
shell ivera being manubctured for the Mexican army. The lieutenant was conveyed a short distance to headqaarters at Ctialco, 
where a horse-litter was conatructed of teiit-clotti and two long canal- boat letting- polea — Che eitremi^ea of tbe poles serving M 
ahafle, to which were bameased a hurae or mule in front and rear of tbe patient ; on this litter he travelled comfortably aeTeial 
dnya, with tbe army on ita march to the city of Meicico. Many aick and wounded were conveyed to the coast fWim the city at 
Mexico OD litters provided witb a covered frame-work fur prolectjon from the sun and rain. Litters were frequently imprariasd 
and made temporarily by meatis of blankets knolled at the four comera to two mitekels ; also a blanket passing under the artn 
and knotted over tbe opposite shouldeni of two men, forming a seat between them, on wliich the patient was conveyed in com- 
parative ease and comfort. Sometimes, wounded men were carried off the field on the backi of their comrades. I have alM 
known wounded to be carried upon the backs of men, in a kind of chair, alter the manner of conveying travellera over mountaioa 
in South Ameiica. The welt-known Indian tmvoia, rudely constructed of long pulea and buffalo-hide — one end hameBied to % 
mnle or horse while the other truls on the ground — almost equals the comfort presented in the first-described method, which I 
deem the beat." 

It was my desi^ to treat somewhat more in detail of tbe different forme of cacoletti uid of 
donble and single male-litters used in foreign armies; but tbe limits allotted to this report are 
already attained if not exceeded. For particulars regarding the conveyances of Hill, Sbortell, and 
Locati, I mast refer to tbe admirable treatise on tbe transport of sick and 
woanded troops by Sargeon-Gleneral T. Longmore, my indebtedness to which 
I have repeatedly had occasion to acknowledge, and for descriptions of other 
European forms of caoolets and litters to the writings of MM. Legonest, 
Firogoff, Gurlt, Vsn Dommelen, Grossheim, and others who have been cited 
in this report. Tbe single mnle-litter of M. Locati, of Turin, designed for 
the passage of the narrowest defiles, avoiding as far as possible obstmctioDB 
from tree-branches overhead or impediments on either side, is regarded in 
Enrope as about the best appliance of this sort. A cross-section of it ia 
shown in the adjacent wood-cnt. Assistant Sargeou W. J. Wilson, TT. 8. A., 
who recently accompanied an Incursion of the troops of the Khedive apon 
no. sa— r-ocAii'B riogu the Abyssinians, informs me that camels were there advantageously used 

anl»-litl«r. (AfterLOKOiioiia.) •> i o •/ 

for sick- transport by the Egyptian troops. I had prepared wood-cnts ol the 
camel-litters ased by Larrey in the campaign in Syria, and tbe camel-kujawabs used in the Pan- 
jaab, devised by Surgeon W, B. Webb of the Bengal service, but have not space to introdaoe 
them, and must again refer to tbe exhaustive work of Professor Longmore, and to tbe memoirs 
and historical and snrgical relation of tbe Arm6e ^Orient of tbe illustrioas Larrey, for informa- 
tion OD this means of sick-transport, apparently well adapt«d for army use in Texas, New Mexico, 
and Arizona. 

Whatever incompleteness there may be in this report as a theoretical disquisition, the prac- 
tical views and suggestions advanced by a considerable number of experienced medical officers 
cannot &il to receive your appreciation. 

I am. General, very respeclfally, your obedient servant, 

GEORGE A. OTIS, 

Aaniatant Burgeon^ U. 8. A. 
Brigadier-General Joseph K. Barnes, 

Surgeon Oenerat U. 8. A. 
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